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1889     Gibbs,  Alfred  N.  G.,  52,  AVhiteladies  Eoad,  Clifton. 
1902  fGiBsox,  J.   Lockkart,  M.D.,  Wickbam  Terrace,  Bfis- 

bane,  Australia. 
O.M.     Glascott,  C.  E.,  M.D.,  Eosemullion,  Budleigh  Salter- 

ton,  Devon.      (C.  1896-9.     V.-P.  1902-5.) 
1885  fGoDFRAY,  Alfred    Ciiaules,    St.    Heliers   House,    St. 

Heliers,  Jersey. 
1899     Goldsmith,  G.  Harvey,  M.B.,  Bedford. 
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1907  GrOUiiDEN,  Charles  Bernard,  5,  Union  Street,  Oldham. 
1001     Gowans,  Tnos.,  M.B.,4,  Abbotsford  Terrace,  Newcastle- 

on-Tyne. 

1897  Granger,  F.  M„  18,  Nicholas  Street,  Chester. 

1895  fGiJANT,  H.  Y.,M.D.,ltl,  Delaware  Avenue,  Buffalo,  U.S. 

1S95  IGrat,  James,  M.D.,  Helena,  Montana,  U.S.A. 

18S7  Grit io en-,  Edwin  Collier,  27,  Friar  Gate,  Derby.  (C. 
1903-4.) 

L903     Greene,  Arthur,  1,  Theatre  Street,  Norwich. 

1911     G reeves,  Beginald  A.,  11,  Harley  Street,  W. 

1895  Griffin,  W.  Watson,  M.B.,  68,  Brunswick  Place, 
Hove,  Brighton. 

1885  *GitiFFiTn,  A.  Hill,  M.D.,  17,  St.  John  Street,  Man- 
chester.    (V.-P.  1905-8.     C.  1893-6.) 

1910  Griffith,  Arthur  Donald,  M.B.,  30,  Welbeck  Street, 
W. 

1891  Grimsdale,  Harold,  M.B.,3,  Harley  Place,  Marylebone 
Boad,  N.W.     (C.  1907-10.) 

O.M.     Grossmann,  K.   A.,  70,  Eoduey  Street,  Liverpool. 

1910  Grosz,  Prof.  E.  yon  (F.),  5,  Eeviczhy  Ter.,  Buda-Pest, 
Hungary. 

1899     Gruber,  Budolpii,  M.D.,  81,  Harley  Street,  W. 

1908  Gunning.    C.   J.    H.,   6,  Hertford  Street.  Mayfair,  W. 

1898  Guthrie,    Llonard    G.,    M.D.,    15,   Upper    Berkeley 

Street,  W. 
1910     Haab,  Prof.  O.  (F.),41,  Pelikanstrasse,  Zurich,  Svvitzer- 

land. 
I  887  *Habershon,  Samuel  Herbert,  M.D.,  88,  Harley  Street. 

AV.     (S.  1891-7.     C.  1897-1900.) 
1889      Hulks,   C.    D.    G.,  M.D.,  Hawkesdale,  27,  Alma  Boad, 

Clifton,  Bristol. 
1885  t Haines,  Humphrey,  Aucklaud,  New  Zealand. 
1902  flLvLLiDAY,  J.  O.,  Macquarie  Street,  Sydney,  N.S.W. 
L900     II  vllidie,  Andrew,  M.B.,  Avondale,  Chesterfield  Boad, 

Eastbourne,    and   6,    Warrior    Square  Terrace,    St. 

Leonards-on-Sea. 


XIX 

ELECTED 

1896     Hamilton,  Robert  J.,  82,  Rodney  Street,  Liverpool. 
1878  -(-Hamilton,  T.   K.,  M.D.,  Wakefield    Street,  Adelaide, 

South  Australia. 
1912     Hanafin,   Capt.   P.   J.,  R.A.M.C.,  16,  Prince  Patrick 

Terrace,  N.E.  Road,  Dublin. 
1901     Hancock,  Edw.  D.,  Merrow  Grange,  Guildford. 

1908  Hanna,  Henry,  57,  University  Road,  Belfast. 

1901  Hanson,  Reginald  E.,  5,  Harley  Street,  W. 

1900  Harman,  N.  B.,  MB,  108,  Harley  Street,  W. 

1902  Harrees-Jones,  E.,  16,  Castilian  Street,  Northampton. 

1909  Harry,  Philip  A.,  General  Infirmary,  Leeds. 

1910  Harston,  George  M.,  M.D.,  Hong  Kong. 

1882  *Hartridge,  Gustayus,  12,  Wimpole  Street,  IV.     (C. 

1889-92,  1895-8.     S.  1892-5.     V.-P.  1910-11.) 
1905  fHARTY,  G.  W.,  M.B.,  Ch.B.,  Wellington,  New  Zealand. 
1899     Hawkes,  C.  S.,  Glencairn,  Wickbam  Terrace,  Brisbane, 

Queensland. 

1901  Hawthorne,  C.  O.,  63,  Harley  Street,  W. 

1908     Hay,  Percival  J.,  3,  Northumberland  Road,  Sheffield. 
1892     Haydon,  Frank,  Apothecaries'  Hall,  Water  Lane,  Black- 
friars,  E.C. 

1899     Henderson,   Edward    E.,    M.B.,   6,    Lower    Berkeley 
Street,  Portman  Square,  W. 

1903  Henderson,  Thomson,  15,  The  Ropewf       Nottingham. 

1896  Henry,  R.  Wallace,  M.D.,  6,  Market  Street,  Leicester. 

1905     Hepburn,    Malcolm    Langton,    M.D.,    111,    Harley 
Street,  W. 

1897  Herbert,   Lt.-Col.    Herbert,   I. M.S.,   Castle    Grove, 

Nottingham.     (C.  1911-13.) 
1887  *Hern,  John,  M.D.,  Summercote,  Darlington. 

1910     Heron,    Dayid,    British     Ophthalmological    Hospital, 

Jerusalem,  Palestine. 
1910     yon  Hess,    Prof.    Carl   (F.),    1,    Pleichenglacisstrasse. 

Wiirzburg,  Bavaria. 
1905     Hewkley,    F.,    19,    Lower    Seymour    Street,    Portman 

Square,  W. 


XX 

ELECTED 

1900  Heyliger,  E.  D.  Scott.  M.B.,  CM.,  89,  Preston  New 

Road,  Blackburn. 
1895     Hickman,  H.  R.  Belcher,  M.B.,  5,  Harley  Street,  W. 
O.M.    Higgens,  Charles,  52,  Brook  Street,  W.     (C.  1880-3, 

V.-P.  1901-1.) 
1913     Hill,  Rowland,  M.D.,  7,  University  Eoad,  Belfast. 

1888  *Hinnell,  J.  S.,   M.B.,  62,    Garland    Street,  Bury    St. 

Edmunds. 

1907  Hinshelwood,  James,  26,  Woodside  Place,  Glasgow. 

1905     Hird,  R.  B.,  M.B.,  52,  Newhall  Street,  Birmingham. 
1899     Hobday,  James,  M.B.,  Beverley  House,  Colney  Hatch 

Lane,  N. 
1897     Hogg,  G.    H.,    M.D.,  95,   George  Street,   Launceston, 

Tasmania. 
1911     Holmes,  Gordon  M.,  M.D.  (S.),  58,  Harley  Street,  W. 

(C.  1912.) 

1889  Holthouse,  Edwin  H.,M.B.,  35,  Nottingham  Place,  W. 
1905     Hosford,  J.  S.,  20,  St.  James'  Place,  St.  James'  Street, 

S.W. 
1893  fUowE,  LuciEN,  183,  Delaware  Avenue,  Buffalo. 

1908  Hudson,  A.  C,  M.D.,  50,  Queen  Anne  Street,  W. 

1881-  fHunsoN,  Lt.-Col.    Ernest,  I. M.S.      (Address  uncom- 
municated.) 

1889  t  Hughes,   Samuel  H.,  169,  Macquarie  Street,  Sydney, 

New  South  Wales. 
1893  fHuGUEs,  Wilfrid    Kent,   M.B.,    102,    Collins   Street, 

Melbourne. 
1908     Hunter,  George,  31,  Bridge  Street,  Inverness. 

1901  Inman,  Wm,  MB.,  55,  Elm  Grove,  Southsea. 

1883  fJ^CKSON,  James,  M.D.,  Collins  Street  East,  Melbourne, 
Australia. 

L898     James,    Geouge    Brooksbank,   5,   Harley   Street,   W . 
(C.  19L1-13.) 

1908     James,  ROBERT  BOSTON,  6,  Lower  Berkeley  Street,  AV. 

L905     Jacques,  R.,  20,  Athemeum  Street,  Plymouth. 


XXI 

ELECTED 

1883  fJENKiNS,  E.   J.,  M.D.,  Nepeau  Towers,  Douglass  Park, 
Sydney,  N.S.W.,  Australia. 

1908     Jeremy,  H.  Rowe,  8,  Chingford  Road,  Walthamstow, 
Essex. 

1883     Jessop,  W.  H.  H.  (V.-P.),  73,  Harley  Street,  W.     (C. 
1889-92;  Y.P.  1907-10.) 

1910     Jewell,  William  H.,  M.D.,  27,   Queen  Anne  Street, 
W. 

1882     JonNsoN,  G.  Lindsay,  M.B.,  5  and  6,  Castle  Mansions, 
Eloff  Street,  Johannesburg,  S.A. 

18S8  f  Johnston,  Geo.  D.,  Georgia  Street,  Vancouver,  British 
Columbia. 

1898  *  Jones,  George,  M.B.,  8,  Church  Terrace,  Lee,  S.E. 

1897  Jones,  Hugh  E.,  19,  Eodney  Street,  Liverpool. 

1894  fJoNES.E.  H.,  M.B,,  B.S.,209,  Macquarie  Street,  Sydney, 

New  South  Wales. 
1914     Joseph,    Hugh    Perciyal,    M.R.C.S.,    The    Hospital 
Bungalow,  Galle,  Ceylon. 

1905  Juler,  F.  A.,  24,  Cavendish  Square,  W. 

O.M.    Juler,  H.  E.,  23,   Cavendish  Square,  W.     (C.  1886-9. 

V.- P.  1900-2.) 
1914     Karani,   N.  W.,   50,    Shivlal    Mansions,    Grant    Road, 

Bombay. 

1899  Keeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1.900  fKELSALL,   H.   T.,   M.D.,   1,    Devonshire  Terrace,  Perth, 
W.  Australia. 

1898  IKendall,    H.     W.    Martindale,    Wellington,     New 

Zealand. 
1888  IKenny,  Augustus  Leo,  M.B.,  87,  Collins  Street,  Mel- 
bourne, Victoria,  iVustralia. 

1913     Killen,  W.  M.,  M.D.,  9,  Clifton  Street,  Belfast. 
1904     Killick,  Chas.,  3,  Marsham  Street,  Maidstone. 

1906  Kilkellv,  Major  P.  P.,  I. M.S.,  c/o  Messrs.  H.  S.  King 

and  Co.,  Pall  Mall. 

1895  Knaggs,   Kobert    Laweord,   M.D.,   27,   Park  Square. 

Leeds. 


XXII 
ELECTED 

1881  fEiTAGGSj  S.  T.,  M.D.,  Wellington,  Bondi  Road,  Bondi, 

Sydney.  N.S.W. 

1910  Kxapp,  Dr.   Aexold   (F.)3  10.  East  54th   Street,  New 

York,  U.S.A. 

1911  IiAjre,  B.  T..  B.C..  22.  Cavendish  Square.  AY. 

O.M.  Lang,  William, 22,  Cavendish  Square,  W.  (C.  1886-9. 
Y.-P.  1900-3.     {Acting  Pres.  1903.) 

I  »  M.  Lawfobd,  J.  B.  (V  -P.).  99,  Harley  Street.  Cavendish 
Square,  W.  (C.  1886-9;  1898-1901.  S.  1895-8 
Y.-P.  1905.     T.  1905-11.     Pres.  1911-13.) 

1889.  *Laws,  Wm.  G.,  M.B.,  3.  East  Circus  Street.  Notting- 
ham.    (C.  1909-11.) 

1896.  Lawsok,  Abjtolb,  M.D.,  12,  Harley  Street.  W.  (C. 
1909-1911.) 

1895  tLea.  J.  Augustus,  ALB.,  Grahamstown.  Cape  Pro\iuee, 
S.  Africa. 

L885t  Le  Croxiek,  Hardwick.  St.  Heliers,  Jersey. 

O.M.    Lediakd,    H.    A.,   AI.D..  26.   Lowther   Street.   Carlisle. 
(C.  1900-1.) 

1912  Lee,  H..  P.E.C  S.,  6,  Park  Square.  Leeds. 

1904.   tLEE.   W.   A.,  Lt.-Col    I.M.S.,  c  o   Airs.    Lee,   Heaton 

Hall,  Newcastle-on-Tyne. 
1911     Letchwobth,  T.  W.i  68,  Claremont  Road,  Surbiton. 
1903     Levy,  A.,  M.D.,  07.  Wimpole  Street.  W. 
1907     Lindsay,  AY.  J..  84,  Heme  Hill.  S.E. 
189G     Lister.  YV.   T..  M.B.,  24,   Devonshire  Place.  W.      (C. 

1907-10.) 

1902  Little,   Andrew,   114.   Mann  in  gh  am   Lane.  Bradford. 

Yorks. 
L892     Lodge.  Samuel,  jun.,  Ml)..  28,  Manor  l\oad.  Bradford. 
1  < » 1 1      Loosely.    Alfbeu   E.   A  .  25,  New    Cavendish    Street. 

YV. 

1903  t-LucKHOi  r.  James,  M.  D.,  Rhodes  Buildings,  S1   Geoi 

Street .  ( 'apetown. 
1883     Luff,  .1     ft.,  The   Haven,  Mill  Road,  Worthing.     (C. 
L892-5.) 


XXIII 
ELECTED 

1890     Lyle,  H.  AVjlloughuy,  M.D.,  Everslcy,  Elmfield  Road, 

Bromley,  Kent.  ;    and  .SO,  Hertford  Street,  Mayfair, 

W. 
1900     MacCallan,  Arthur  Ferguson,  M.B.,  Public  Health 

Department,  Cairo,  Egypt. 
1913     McCready,  W.,  M.B.,  2,  University  Square,  Belfast. 
1905     Macdonald,    J.    G.,    Imperial    Chambers,   Dee    Street, 

Invercargill,  New  Zealand. 
1890  *McairJLiVRAT,    Angus,  M.D.,  23,   South   Tay    Street, 

Dundee,  N.B.     (C.  1902-5.) 
1895  tMclNTOsn,  J.    R.,  M.D.,  40,  Coburg  Street,  St.  John, 

New  Brunswick,  Canada. 
1902     Mackat,  D.  Matiieson,  M.D.,  15,  Albion  Street,  Hull. 

1888  *Mackay,    George,    M.D.,    20,    Drumsheugh    Gardens, 

Edinburgh.     (C.  1900-2.     V.-P.  1906-9.) 

1889  IMackenzie,   F.   Wallace,   M.B.,   139,    Upper    Willis 

Street,  Wellington,  New  Zealand 

1895  McKenzie,  FT.  V.,  M.D.,  Elmbank,  Abbey  Road,  Tor- 
quay. 

1889  MacLeiiose,  Norman  M.,  M.B.,  18,  Harley  Street, 
Cavendish  Square,  W.     (C.  1902-5.) 

1897  fMACLENNAN,  Duncan  N.,  M.D.,  12G,  Bloor  Street 
West,  Toronto. 

1892  fMAcLEOD,  Charles  G.,  M.B.,  157,  Macquarie  Street, 
Sydney,  N.S.W. 

1902  McMullen,  W.  H.  (C),  4,  Chandos  Street,  Cavendish 
Square,  W. 

1904     McNab,  Angus,  118,  Harley  Street,  W. 

1911  McNabb,  Henry  H.,  M.D.,  8a,  St.  John  Street,  Man- 

chester. 

1912  McPherson,  Major,  I. M.S.,  c/o  Ophthalmic  Hospital, 

Bombay,  India. 
1911     MacQueen,  J.  F.,  12,  Royal  Terrace,  Southend-ou-Sea. 
1899     Maddox,   Ernest  E.,   M.D.,  Glenartney,  Poole  Road. 

Bournemouth.     (C.  1904-6.) 
1883  |Maher,  W.   Odillo,   M.D.,  Craignish,   185,   Macquarie 

Street,  Sydney,  N.S.W. 


XXIV 
ELECTED 

L899  fMAHCHi,    Charles,  B.A.,  M.D.,    33,   Sda-  Alessandro. 

Valletta,  Malta. 
L901  f  Banning,  Leslie  S.,  Christchurch,  New  Zealand. 
1911     Mahson,  W.  H.,  M.D.,  5,  Clifton  Place,  Glasgow,  W. 

1909     March  ant,  E.  Lachlan,  Woodward  Street,  Wellington, 
New  Zealand. 

1904  Mirkus,  Charles,  M.D.,  2s.  Wimpole  Street,  W. 
1SS3  fMAELOW,     Frank     William,    M.D.,    200,    Highland 

Street,  Syracuse,  Xew  York  State,  U.S.A. 
1S92     Marshall,  Charles    Deyeeeux.  112,   Harley    Street, 

W.     (C.  1903-4.     S.  1904-7.     C.  1907-10.) 
1907     Marshall,  James  Cole,  M.D.,  36.  Albion  Street,  Hyde 

Park,  W. 
l^SS  fMAUTiN,  Alrert,  M.D.,  Wellington,  New  Zealand. 

1905  Masses,  A.  Yale,  M.D.,  24,  Tavistock  Square,  W.C. 

1^1     Maxwell,  Patrick    William,  M.D.  (Y.P.),  19,  Lower 

Bagijot  Street,  Dublin.     (C.  1900-2.) 
1914.     Maxwell.  Miss  E.  M.,  M.B.,  19,  Lower  Baggot  Street, 

Dublin. 

1901  May,    H.    J.,   M.B.,   B.C.,    Naini   Tal,   College   Place, 

Southampton. 
LS93     Maynahd,    Frederic  Pinsent,  Lt.-Col.,  Indian  Medical 
Service,  13,  Hariugtou  Street,  Calcutta. 

1902  Mayou,  Stephen  (C).  30,  Cavendish  Square,  W. 

1912     Mead,  John  Clarke,  55,  High  Street,  Lowestoft. 

1901     Menzieb,  J.  A.,  9,  Castle  Hill  Avenue,  Folkestone. 

1S97     Miller,    G.    Victor,    M.8.,    2,   Barrington    Crescent, 
Stockton-on-Tees. 

L881   +  Milli:s.  W.  Jknxings.     (Address  uncommunicated.) 
L897  ftfiHHBS,  Robert  Stanley,  M.D.,  127,  Metcalfe  Street, 
( Ottawa,  Ontario. 

191 1     Mitchell,  Leonard  J.  C,  4.  Collins  Street,  Melbourne. 

L896      MoOKETj    II  BRBER1    C,  M.B.,  22,  Lower    Baggol    Street, 
Dubim. 
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RLBCTKD 

1908  Moore,  Robert  F.,  M.B.,  17,  Bentinck  Street,  ^Y . 

1909  Morrell,  Reginald  A .,  13,  Harley  Street,  W. 

O.M.    Morton,   A.  Stanford,  133,  Harley  Street,  AV.      (C. 

1886-9.     V.-P.  1902-5.) 
1896     Mott,  F.  W.,  M.D.,  F.R.S.,  25,  Nottingham  Place,  W. 

(V.-P.  1904-7.) 

1910  Mould,    Major    G-.    T.,   I. M.S.,    4,    Edith    Road,   W. 

Kensington,  W. 

1908  Moxon,  Frank,  M.B.,  B.S.,  56,  Seymour  St.,  W. 

1909  Nay  lor,  W.  Roebuck,  14,  Carr  Road,  Nelson,  Lanes. 

1909  Nell,    Andreas,    Victoria     Eye    and     Ear    Hospital. 

Colombo,  Ceylon. 
1881     Nicholson,  A.,  30,  Brunswick  Square,  Brighton. 

1910  Nordenson,  Dr.  Erik  (F.),  10,  Wasagatan,  Stockholm, 

Sweden. 
1912     Norman,  Alired  Clarence,   M.D.,  Durham   County 
and  Sunderland  Eye  Infirmary,  Sunderland. 

1895  *Ogilyie,  F.  Menteitii,  M.B.,  The  Shrubbery,  72, 
Woodstock  Road,  Oxford.    (C.  1910-12.) 

1^95  Ogiltt,  Alexander,  M.B.,  Lemy,  Clifton  Park,  Clifton, 
Bristol. 

1889  fO'KiNEALY,  Frederick,  Major,  I. M.S.,  care  of  Messrs. 
King,  Hamilton  and  Co.,  7,  Hare  Street,  Calcutta. 

1899     Oldmeadow,  Lloyd  J.  H.,  Kineton,  Warwickshire. 

1911  Oliver,  M.  W.  B.,  M.B.,  67,  Wimpole  Sk-eet,  W. 
1914     OliveRj     George    H.,   D.O.Oxon.,    284,    Manningham 

Lane,  Bradford. 

1899  Ormond,  Arthur  Wm.  7,  Devonshire  Place,  W. 
(C.  1910-12;. 

1892  fOuR,  Andrew  William,  M.D.,  71,  Wick  ham  Terrace, 
Brisbane. 

1«90  fOsBORNE,  A.  B.,  M.D.,  40.  McNab  Street  South,  Hamil- 
ton, Canada. 

O.M.  Owen,  D.  C.  Lloyd,  41,  Newhnll  Street,  Birmingham. 
(V.-P.  1891-4.) 


XXVJ 

ELECTED 

1905     Owen,  s.  A..  M.D.,  15,  Queen  Anne  Street,  W. 
1890  fPALMEB,  L.  Lobar,  M.D.    (Address  nucommunicated.) 
1894  *Pabkeb,    Herbert,    Saragossa     House,     New    Street. 
Henley-on-Thames. 

1899  Parker,   Herbert    George,  13,  Chorley    New    Road 

Bolton. 

1900  Parsons,  John  Herbkrt,  54,  Queen  Anne  Street,  W. 

(C.  1909-12). 
1914.     Pascheff,    Constantin.    M.D..    151,    Rue    Rakowsky. 
Sofia,  Bulgaria. 

1887  fPATEL,  D.  H.,  Bai  Hirabai,  B.  J.  Charitable  Dispensary 

Tardeo,  Bombay. 
1907     Paterson,  James  V.,  11,  Melville  Street,  Edinburgh. 

1900  tPATKAR,BiiAGYA:NT  Sakhabam,  Carnac  Road,  Kalkadeir 

Post,  Bombay,  India. 

1902  Paton,  Leslte  (C),  29,  Harley  Street,  W. 

1888  Percital,    Archibald     Stanley,    M.B.,     B.Ch.,    25, 

Ellison  Place,  Neweastle-on-Tyne.      (C.  1906-9.) 

1^91     Pebbt,  Sir  A.,  Surgeon-Major,  Principal   Civil  Medical 

Officer,  Colombo,  Ceylon. 
L889   fPiuRY,  Francis  F.      (Address  uncommunicated.) 

1S95     Pickard,     Ransom.     M.D.,     31,     East     Southernhny, 

Exeter. 
1910     Pisani,  Lt.-Col.  L.  J.,  I.M.S.,  49,  AVimpole  Street.  W. 

1900  fPocKXEY,  Francis  Aktill,  M.B.,  227,  Maequarie Street, 
Sydney,  N.S.W. 

1903  Pollock,  \V.  B.  Inglis,  21,  Woodside  Place,   Charing 

Cross,  Glasgow. 

L896  *Poolet,    G.   H.,    70.    Hanover    Street,    Glossop    Road. 
Sheffield. 

L894    M'ni-i:.  R.  .1..  M.D.,  Box  197,  G. P.O.,  Sydney,  N.S.W. 

L900     Pope,   Thomas   Henry,   .M.lv.    B.8c.,    Price's  Avenue, 
Margate. 
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RULES. 

1.  Object  oe  the  Society. — The  object  of  the  Society  is 
the  cultivation  and  promotion  of  Ophthalmology. 

2.  Meetings. — The  Society  shall  hold  a  meeting  each  year ; 
the  sittings  shall  be  held  on  two  or  more  consecutive  days.  On 
each  dav  there  shall  be  usually  two  sittings.  The  date  and 
place  of  meeting  shall  be  chosen  by  the  Council. 

3.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  medical  practitioners  whose  qualifica- 
tions are  satisfactory  to  the  Council  of  the  Society  shall  be 
eligible  as  Ordinary  members. 

4.  Officers  of  the  Society. — The  officers  of  the  Society 
shall  consist  of  a  President,  four  Vice-Presidents,  a  Treasurer, 
two  Secretaries  and  six  other  members,  who  together  shall  form 
the  Council  and  manage  the  Society's  affairs. 

5.  Election  of  Members. — Every  applicant  for  admission 
to  the  Society  shall  send  to  one  of  the  Secretaries  a  form 
signed  bv  at  least  three  members,  who  have  personal  know- 
ledge  of  the  applicant.  Such  application  shall  be  submitted  to 
the  Council,  and  if  approved  the  applicant  shall  forthwith  be 
admitted  a  member. 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of  electing  as  Honorary  members  men  of  distinguished  eminence 
in  Ophthalmology,  or  in  the  sciences  bearing  upon  it. 

7.  Subscriptions. — The  Annual  Subscription  shall  be  12?  6<Z. 
payable  in  the  month  of  October.  No  member  whose  sub- 
Bcription  i>  in  arrear  shall  be  entitled  to  attend  the  meeting. 
Anv  member  whose  subscription  is  twelve  months  in  arrear 
shall  cease  to  be  a  member  of  the  Society. 

8.  Election  of  Officers. — The  Officers  of  the  Society  shall 
1».  elected  yearly  bj  Ballot  at  a  Business  Bitting  held  during 
the  ni.-.'t iiiLr       A   b-illotintr  list   of  the  names  recommended  by 
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the  Council  for  election  shall  be  posted  to  each  member  two 
weeks  previously.  At  the  Business  sitting  twelve  shall  form  a 
quorum. 

9.  Duration  of  Office. — The  President  shall  not  hold  office 
for  a  period  of  more  than  two  consecutive  years.  No  other 
member  of  Council,  except  the  Treasurer,  shall  hold  the  same 
office  for  more  than  three  consecutive  years. 

10.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  the  proceedings  of  the  Society  and  Council,  state 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  sign  the  minutes 
of  General  and  Council  meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 

11.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, and  shall  keep  the  Minutes  of  the  Society  and  Council. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  the 
meetings.  They  shall  have  charge  of  and  shall  keep  a  register 
of  all  papers  communicated,  and  shall  be  the  Editors  of  the 
'  Transactions.' 

12.  Treasurer. — The  Treasurer  shall  receive  all  moneys  due 
to  the  Society,  and  make  all  payments  ordered  by  the  Council, 
keeping  an  account  of  all  such  receipts  and  payments.  The 
accounts  shall  be  audited  once  a  year  and  presented  to  the 
Society  at  the  Annual  Business  Meeting.  Two  members  of  the 
Society  shall  be  nominated  by  the  President  to  audit  the 
Treasurer's  accounts. 

13.  Meetings  of  Council. — The  Council  shall  meet  as  fre- 
quently as  necessary  during  the  Annual  Meeting  and  at  other 
times  if  specially  convened.  Five  shall  form  a  quorum.  The 
President  shall  have  a  casting  vote  in  addition  to  his  ordinary 
vote.  The  Council  shall  decide  upon  all  questions  relating  to 
the  reception  of  communications,  and  shall  have  power  to  submit 
any  paper  to  referees. 

14.  Vacancies  of  Offices. — The  Council  shall  have  the 
power  of  filling  up  any  vacancies  which  may  occur  in  any  of 
the  offices  of  the  Society  between  one  Annual  Meeting  and 
the  next. 

vol.  xxxiv.  c  § 
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15.  'Transactions.' — The  Society  shall  publish  a  yearly 
volume  of  its  '  Transactions '  as  soou  as  possible  after  the  Aunual 
Meeting-.  There  shall  be  an  Editorial  Committee  consisting  of 
the  President,  the  Secretaries  and  two  other  members  of  Council. 
A  copy  of  the  '  Transactions '  shall  be  sent  to  every  member 
whose  subscription  has  been  duly  paid  ;  and  to  each  Honorary 
member. 

16.  Publication  of  Papers  and  Discussion. — No  paper  shall 
be  accepted  if  it  has  been  published  elsewhere.  No  paper  shall 
be  read  before  the  Society  unless  a  copy  of  it  has  been  sent  to 
the  Secretaries  at  least  four  weeks  before  the  meeting,  together 
with  an  abstract  suitable  for  immediate  publication  in  the 
journals.  When  possible,  notice  should  be  given  relating  to 
card  cases,  and  a  short  abstract  of  all  papers  to  be  read  before 
the  Society  shall  be  distributed  to  all  members  before  the 
meeting.  No  report  of  the  meetings  of  the  Society  may  be 
published  by  members  or  others  without  the  sanction  of  the 
Council. 

17.  Notice  of  Meeting. — Three  months  before  the  date  of 
the  Annual  Meeting  a  preliminary  notice  of  the  meeting  shall 
be  sent  to  every  member. 

18.  Visitors. — Any  member  of  the  medical  profession  may 
attend  a  meeting  of  the  Society  (except  the  Annual  Business 
Meeting)   on  being  introduced  by  a  member  of  the  Society. 


The  Library  has  now  been  transferred  to  the  pn  misesof  th<  Royal 

Society  >>/  Medicine^  1,  Wimjwle  Street. 

LIBRARY   RULES. 


1.  The  Library  shall  be  open  at  the  same  hours  as  that  of 
the  Royal  Society  of  Medicine,  viz.  from  11  a.m.  to  6.30  p.m. 
daily,  except   Sundays. 

2.  Members  will  be  entitled  to  read  the  books  at  1,  Wimpole 
Street,  between  these  hours,  or  to  take  them  out  on  signing  a 
receipl  provided  for  that  purpose. 

3.  A  large  Dumber  of  periodical- will  be  accessible  to  members 
in  tli«'  Library.  The  current  number  may  not  be  taken  out  of 
t  he  Library 
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t i i'ii t  <»i'  scientific  ophthalmic  work. 
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United  Kingdom  l*j  asked   to  undertake  the   custody  of   the 
Prize  and  Fond,  and  to  appoint  Trustc 

3.  The  award  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmologics]  Society  appointed  by  the  Council, 
such  members  to  be  changed  after  each  award. 
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Nettleship  Prize  Fund  *  ;  or.  with  the  consent  of  the  said  Council. 
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member  shall  speak  more  than  once,  or  for  more  than  ten 
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OPHTHALMIC    EXPERIENCES    AND     CON- 
SIDERATIONS   ON    THE     SURGERY 
OF    CEREBRAL  TUMOURS  AND 
TOWER   SKULL. 

BEING 

THE    BOWMAN    LECTURE, 

EY 

Professor  W.  Uhthoff, 

University  of  Breslau. 


(With  Plates  I  to  VI.) 

Mr.  President  and  Gentlemen, — First  of  all  allow  me 
to  thank  you  for  the  great  honour  you  have  conferred 
on  me  by  inviting  me  to  hold  the  Bowman  Lecture  of 
the  illustrious  Ophthalmological  Society  of  the  United 
Kingdom,  in  remembrance  of  the  great  deceased,  Sir 
William  Bowman.  In  the  whole  scientific  world  the 
remembrance  of  the  man  and  of  his  great  merit  will 
never  die ;  he  is  a  brilliant  pattern  to  all  who  devote 
themselves  to  their  science  with  all  their  strength  and 
with  perfect  conviction.  He  has  shown  us  how  the 
specialist,  in  the  truest  sense  of  the  word,  ought  to  build 
up  his  science  on  the  basis  of  all-embracing  medical 
knowledge,  a  quality  which  we  cannot  but  highly  extol 
in  many  a  great  English  specialist  in  the  most  varied 
provinces  of  science. 

William  Bowman  was  a  master  not  only  in  physiology, 
anatomy  and  pathology,  but  also  in  ophthalmology,  and 
it  is  precisely  this  general  medical  knowledge  which  has 
had  a  most  fruitful  effect  on  ophthalmic  science.  Not  only 
in  his  native  country  has  he  furthered  his  specialty,  but 
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abroad  also  he  taught  and  learned  it  in  the  most  unpre- 
judiced manner,  for  the  good  of  medical  research  and  the 
benefit  of  suffering  humanity.  For  him  there  existed  no 
territorial  boundaries  to  science — a  circumstance  which 
was  ever  gratefully  recognised  in  foreign  countries.  Both 
in  his  fatherland  and  abroad  he  was  considered  as  a  man 
of  learning  and  a  gentleman  in  the  truest  sense  of  the 
word. 

And  in  remembrance  of  him  I  have  been  asked  to 
speak  to  you  on  a  chapter  of  ophthalmology.  I  will 
endeavour,  in  the  best  English  at  my  command  (poor 
though  it  be),  to  fulfil  your  wish  by  reporting  some  of  my 
own  experiences  on  a  subject  which  I  have  pursued  for 
long  years  with  the  greatest  interest — my  ophthalmolo- 
gical  observations  and  considerations  so  far  as  they  relate 
to  operations  on  cerebral  tumour  and  tower  skull.  I  hope, 
gentlemen,  that  you  will  not  deem  it  immodest  on  my 
part  if  I  do  not  refer  in  the  course  of  my  lecture  to  the 
literature  of  the  subject,  but  restrict  myself  essentially  to 
my  own  experiences  ;  which  by  no  means  infers  a  want  of 
appreciation  of  the  surgery  and  neurology  of  this  subject. 
On  the  contrary,  I  am  an  ardent  admirer  of  the  achieve- 
ments in  brain  surgery  and  neurology  in  which  English 
workers  have  taken  so  eminent  a  part. 

At  the  outset,  I  will  emphasize  the  fact  that  my  own 
experiences  have  converted  me  from  a  sceptic  into  a 
convinced  adherent  of  brain  surgery.  I  believe,  indeed, 
that  a  certain  attitude  of  restraint  and  criticism,  to  which 
my  experience  has  led  me,  may  not  be  without  use  to 
brain  surgeons.  How  often  must  the  ophthalmologist 
share  the  responsibility  of  a  proposed  surgical  operation, 
and  how  often  in  this  matter  are  we  called  upon  to  make 
a  critical  decision.  The  importance  of  ophthalmology 
in  brain  surgery  is  indeed  universally  acknowledged, 
but  yet  it  may  often  be  observed  that  the  ophthalmic 
diagnosis  is  not  given  due  weight  when  a  cerebral  surgical 
operation  is  in  question.  To  neglect  to  submit  the  eves  to 
a  careful  examination  before  undertaking  a  surgical  opera- 
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tion  on  the  brain  must  be  looked  upon  as  an  absolute  sin 
of  omission ,  and  on  this  point  ophthalmology  is  worthy 
to  rank  beside  neurology.  There  are  important  diag- 
nostic questions  which  can  only  be  solved  by  a  careful 
ophthalmological  examination.  It  is  no  presumption  to 
declare  that  in  many  cases  the  result  of  such  an  exami- 
nation is  decisive  in  the  treatment  of  the  case.  The 
number  of  important  works  published  during  the  last 
decade  in  the  domain  of  brain  surgery,  as  in  that  of  neurolo- 
gical and  ophthalmological  diagnosis,  is  exceedingly  great, 
and  I  should  far  exceed  the  limits  of  my  lecture  should  I 
attempt  to  enumerate  them. 

The  names  of  those  who  have  gained  great  renown 
in  brain-surgery  are  known  to  you,  and  I  will,  therefore, 
only  mention  the  following :  Victor  Horsley,  Cushing, 
Mace  wen,  Keen,  Allen  Starr,  Ferrier,  Growers,  Bennet 
and  Godlee,  Durante,  Wernicke  and  Hahn,  Frazier, 
Chipault,  Pean,  Doyen,  Duret,  Berard,  v.  Bergmann, 
v.  Eiselsberg,  Schloffer,  v.  Bramann  and  Anton,  Payr, 
F.  Krause,  Oppenheim,  Kiittner,  Hildebrand,  Tietze, 
Borchardt,  Halstead,  v.  Mikulicz,  Hirsch,  and  many 
others. 

It  is  far  from  being  my  intention  or  desire  to  teach  or 
criticise  these  approved  authorities,  whose  achievements  I 
am  not  even  capable  of  judging.  But  I  venture  to  hope 
that  the  experiences  of  a  single  ophthalmologist,  who  has 
honestly  tried  to  devote  himself  heart  and  soul  to  his 
science,  may  be  of  some  interest.  Earnest  clinical  and 
pathological  research  is  often  of  more  benefit  to  science 
and  to  the  patient  than  bold  hypotheses,  which  are  often 
dangerous ;  and  it  is  from  this  point  of  view,  gentle- 
men, that  I  beg  you  to  receive  my  reports. 

My  experiences  refer  in  the  first  place  to  ophthalmic 
diagnosis  in  its  relation  to  operations  on  tumours  both 
of  the  cerebrum  and  cerebellum,  and  I  shall  devote  a 
special  section  to  pituitary  tumours.  I  shall  treat  tower- 
skull  also  as  a  separate  theme. 

These  operations   have  been  performed  on  my  patients 
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chiefly  by  Kiittner,  some  also  by  Tietze,  Hinsberg,  Coenen, 
and  Fritsch. 

As  consulting  neurologists,  I  have  been  assisted  by 
Bonhoeffer,  Mann,  Alzheimer,  Foerster,  Schroeder,  Stertz, 
to  whom  I  owe  great  thanks. 

Diagnostic  and  Clinical  Data  on  the  Affections  of 
the  Optic  Nerve  (Ciioked  Disc,  Optic  Neuritis  and 
Optic  Atrophy)  in  Intracranial  Disease. 

I  will  first  remark  that  by  "  choked  disc  ,J  I  mean,  in 
terms  of  v.  Graefe's  old  definition,  a  prominence  of  the 
papilla  of  at  least  Hto  2  D.,  and  that  I  reckon  cases  with 
unilateral  swelling  of  the  papilla,  but  with  no  prominent 
optic  neuritis  of  the  other  eye,  among  instances  of 
"  choked  disc  "  in  the  true  sense.  Under  this  definition 
it  is  possible  to  draw  a  precise  line,  as  must  necessarily 
be  done  if  far-reaching  diagnostic  inferences  are  to  be 
drawn  from  the  symptom  "choked  disc,"  in  intra- 
cranial disease. 

I  will  confess  that  among  my  patients  there  were  cases 
with  either  no,  or  very  little,  swelling  of  the  optic  papilla, 
who  showed  beginning  "  choked  disc."  From  the  dia- 
gnostic point  of  view,  I  think  it  permissible  to  make  use 
of  these  also  in  the  sense  of  choked  disc,  if,  with  pro- 
nounced ophthalmoscopic  changes,  diminution  of  vision 
and  disturbance  of  the  field  of  vision  remained  absent  for 
a  considerable  time,  or  were  accompanied  by  the  typical 
peculiar  periodical  obscurations. 

A  neuritic  atrophy  less  prominent  than  1J  to  2  D.  also 
may  in  some  cases  be  reckoned  as  a  "  choked  disc." 
From  a  practical  point  of  view,  however,  it  is  in  every 
sA'iise  more  correct  to  draw  a  sharp  line  corresponding  to 
a  certain  degree  of  prominence,  and  thus  gain  an  objec- 
tive symptom.  I  will  not  enter  into  the  question  here  of 
the  pathogenesis  of  "choked  disc,"  which,  in  recent 
times,  haa  been  -<>  much  discussed  and  experimentally 
examined.      I    am   absolutely  of  the   opinion  that  in  early 
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stages  the  injchanic.il  factor  (the  increase  of  intracranial 
pressure  with  internal  hydrocephalus  and  so  on)  is  the 
effective  cause,  and  that  the  pronounced  inflammatory 
symptoms  in  the  later  stages  of  the  process  are  rather 
of  a  secondary  nature. 

I  beg,  gentlemen,  to  be  allowed  to  preface  my  lecture 
by  two  extensive  statistical  studies — one  referring  to  my 
purely  personal  experiences  and  to  my  observations,  ex- 
tending over  many  years,  of  choked  disc,  optic  neuritis 
and  neuritic  optic  atrophy.  The  second  table  gives  a 
survey  of  the  percentage  of  eye-symptoms  in  the  various 
intracranial  diseases  so  far  as  they  concern  brain  surgery. 
This  is  based  also  partly  on  my  own  observations,  and 
partly  on  extensive  statistics  derived  from  the  literature 
of  the  subject. 


Table  I. — Statistics  of  Choked  Disc  from  my  own  Observa- 
tions :    Bilateral  Choked  Disc. 


Brain,  tumour  of 

Tuberculosis   ..... 

Cerebral  syphilis      .... 

Tower  skull     ..... 

Brain  abscess  .... 

Hydrocephalus         ) 

Serous  meningitis  ) 

Cysticercus  cerebri  .... 

Meningitis       ..... 

Nephritis         ..... 

Nephritis  in  lead  poisoning 

Anaemia  ..... 

Thrombosis  of  the  sinuses 

Lead  poisoning  .... 

Hematoma  after  fracture  of  base  of  the  skull 

Bony  cicatrix  of  the  skull 

Ketrobulbar  optic  processes 

Pseudo  choked  disc  (with  cerebral  symptoms) 

Diagnosis  uncertain  . 


Per  cent. 

71    ) 
3-6/ 

12 
2-2 

2-2 

2-2 

11 
11 
11 

0-3 

0-9 
0-G 
0-3 
0-3 
03 
0-3 
0-3 
2-2 
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First  of  all  I  will  endeavour,  by  an  analysis  of  my 
material,  to  investigate  more  closely  the  diagnostic  im- 
portance of  choked  disc  in  the  domain  of  brain  surgery. 
(Compare     also    the      reports     of      Kampherstein*     and 

ttentzt). 

Commencing  with  bilateral  choked  disc,  a  study  of 
Table  I  shows  the  enormous  preponderance  of  brain  tumour 
in  its  aetiology  (about  74*6  per  cent,  of  all  cases). 

I  will  remark  that  cases  in  which  the  diagnosis  was 
uncertain  or  the  examination  insufficient  have  been  excluded 
from  the  table.  Very  often  the  diagnosis  was  fully 
confirmed  by  autopsy  or  by  operation.  If  cerebral 
tumour  be  compared  with  other  intracranial  diseases  which 
produce  choked  disc,  its  pre-eminent  importance  becomes 
manifest.  Cerebral  syphilis  follows  at  a  great  distance 
with  12  per  cent.  All  other  intracranial  diseases  follow 
at  a  relatively  low  percentage,  viz.,  first  brain  abscess  and 
hydrocephalus  interims,  also  meningitis  serosa  and  tower- 
skull,  each  with  2*2  per  cent. ;  meningitis,  and  specially 
tuberculous  meningitis,  with  1*1  per  cent.,  in  respect  to 
which  it  should  be  remembered  that  cases  of  a  solitary 
tuberculous  mass,  with  tuberculous  meningitis,  must  be 
counted  among  the  brain  tumours.  Then  follow  with  11 
per  cent,  cysticercus  cerebri ;  thrombosis  of  the  brain  sinus, 
with  0'6  per  cent.  ;  haematoma  of  the  sheath  of  the  optic 
nerve  in  fracture  of  the  base,  with  0"3  per  cent.  In  2*2 
per  cent,  the  diagnosis  of  the  intracranial  process  must 
be  looked  upon  as  uncertain,  in  spite  of  careful  neurological 
examination. 

The  question  as  to  how  often  non-intracranial  diseases 
may  produce  bilateral  choked  disc  is  answered,  according 
to  my  own  observations,  as  follows  :  Nephritis,  1*1  per 
cent. ;  nephritis  with  accompanying  lead-poisoning,  0*3 
per  cent. ;   lead-poisoning,  0*3  per  cent. ;   anaemia,  0*9  per 

*  Kampherstein,  "  Beitrage  zur  Pathologie  unci  Pathogenese  der 
Stauungspapille,"  Klin.  Monatsbl.  f.  Augenlik.,  Bd.  xlii,  1904,  Bd.  xliii, 
1905. 

t  Rentz,  u  Beitrage  zur  Stauungspapille  u.  ihrer  Bedeutung  fur  die 
Hirnchirurgie,"  Inaug.  Dissert.,  191-4,  Breslau. 
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cent.  ;  retrobulbar  non-intracranial  changes  in  the  optic 
nerve,  0*3  per  cent,  j  and  congenital  pseudo-neuritis  in 
the  form  of  choked  disc  with  cerebral  symptoms  (violent 
headache,  etc.),  0*3  per  cent.  The  ophthalmoscopic 
picture  of  typical  choked  disc  indicates,  in  the  great 
majority  of  cases,  the  diagnosis — brain  tumour. 

The  diagnostic  features  of  brain  syphilis,  the  next  most 
frequent  etiological  cause  of  bilateral  choked  disc,  are 
seldom  met  with  under  the  clinical  picture  of  brain 
tumour ;  in  the  majority  of  the  cases  it  is  the  accompany- 
ing symptom  of  basal  disease  (basal  gummatous  menin- 
gitis), and  is  associated  with  affections  of  other  basal 
cerebral  nerves,  a  positive  Wassermann  reaction,  and 
other  signs  of  a  former  syphilitic  infection,  which  facilitate 
the  differential  diagnosis  between  it  and  brain  tumour. 

The  relatively  low  percentage  of  brain-abscess,  hydro- 
cephalus internus,  meningitis  serosa  or  tower-skull  (2*2 
per  cent.)  shows  how  infinitely  rarer  these  diseases  are 
than  brain  tumour,  for  of  themselves  they  are  compara- 
tively often  combined  with  choked  disc  or  optic  neuritis, 
as  Table  II  proves  (44-  per  cent.).  In  the  diagnosis  of 
brain  abscess  many  other  accompanying  factors  assist — for 
instance,  complications  with  ear  disease  (in  62  per  cent,  of 
abscesses  of  the  cerebrum  and  in  80  per  cent,  of  those  of 
the  cerebellum)  ;  trauma  (in  12  per  cent,  of  abscesses 
of  the  cerebrum  and  1  per  cent,  of  those  of  the  cere- 
bellum) :  associated  suppurating  frontal  sinus  affections 
and  purulent  orbital  disease  (1*5  per  cent.)  in  the  case  of 
cerebral  and  especially  of  frontal  lobe  abscesses. 

Meningitis,  especially  tuberculous  meningitis  (withoul 
solitary  tuberculous  ma--),  is  very  seldom  the  cause  of  a 
typical  prominent  choked  disc,  although  of  itself  it  i>  a 
comparatively  Frequent  disease  and  not  infrequently 
accompanied  by  optic  neuritis  (29  per  cent,    (see  Table  1J). 

In  cases  of  typical  choked  disc,  cysticercus  cerebri  also 
i-  only  rarely  met  with  (1*1  per  cent.,  Table  I).  Afore- 
over,  tlif  accompanying  symptoms  of  cysticercus  in  the 
skin  and  in  the  eye  indicate  the  true  diagnosis.    Of  them- 
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selves   these  two  affections   are  fairly  often  accompanied 
by  choked  disc  or  optic  neuritis  (50  per  cent.). 

In  the  cases  of  choked  disc  which  occasionally  occur 
after  skull  injuries  also,  especially  fracture  of  the  base 
with  hematoma  of  the  optic  nerve  sheath  (0*6  per  cent.), 
the  history  and  the  accompanying  symptoms  will  obviate 
any  difficulties  in  the  diagnosis.  Choked  disc  is  also 
rare  in  thrombosis  of  the  cerebral  sinuses  (0*6  per  cent., 
Table  I). 

In  tower  skull  choked  disc  will  only  be  found  in  early 
life  up  to  about  the  seventh  year  (2'2  per  cent.,  Table  I). 
Here  also  the  differential  diagnosis  is  seldom  difficult, 
when  the  accompanying  symptoms  are  considered.  In 
later  life  the  swelling  of  the  papilla  is  no  longer  found, 
the  signs  of  the  former  process,  neuritic  atrophy,  and 
occasionally  the  picture  of  a  simple  atrophy  of  the  optic 
nerves,  alone  remaining.  The  non-intracranial  causes  for 
bilateral  choked  disc  occurred  very  rarely  (nephritis,  l'l 
per  cent.  ;  lead-poisoning,  0*6  per  cent. ;  anaemia,  0*9  per 
cent.),  and  accurate  investigation  revealed  the  true  nature 
of  the  disease  without  any  difficulty.  In  one  case  of  lead- 
poisoning  without  nephritis,  but  with  violent  cerebral 
symptoms,  the  diagnosis  was  only  made  after  repeated 
examinations.  Perhaps  the  choked  disc  in  these  cases  was 
due  to  an  accompanying  hydrocephalus  interims. 

An  accurate  special  examination  of  the  accessory 
sinuses  will,  as  a  rule,  also  explain  the  rare  cases  of 
typical  bilateral  choked  disc  occurring  as  a  complication 
of  diseases  of  these  cavities  (sphenoidal  sinus,  posterior 
ethmoid  cells). 

The  rarer  occurrence  of  congenital  pseudo-neuritis, 
under  the  picture  of  choked  disc,  accompanied  by  violent 
cerebral  symptoms,  also  deserves  mention  (0'3  per  cent.). 
From  my  own  personal  experience  I  know  of  two  cases 
in  which  this  congenital  anomaly  of  the  papilla  has 
offered  a  difficulty  in  the  differential  diagnosis,  and  even 
led,  in  one  case,  to  a  false  diagnosis.  It  was  the  case  of 
a  young  girl  of  twenty  years,  who   had,   according   to    her 
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own  statement,  sustained  severe  injuries  to  the  head,  and 
suffered  in  consequence  from  violent  cerebral  symptoms 
(headache,  unconsciousness,  convulsions).  The  ophthalmo- 
scopic picture  of  bilateral  choked  disc  was  present,  so  that 
a  surgical  operation  on  the  brain  was  thought  of.  Only 
closer  observation  in  the  medical  hospital  explained  the  case 
as  one  of  hysteria.  A  sudden  improvement  took  place  and 
very  soon  the  cerebral  symptoms  disappeared  altogether, 
and  the  patient  recovered  completely  within  a  short  time, 
while  the  ophthalmoscopic  changes  remained  the  same. 
Undoubtedly  this  was  in  reality  a  congenital  anomaly  of 
the  papilla,  and  no  organic  disease  of  the  brain  existed. 

In  the  second  case,  a  young  girl,  aet.  16  years,  showed 
the  ophthalmoscopic  picture  of  a  pronounced  optic  neuritis, 
and  complained  of  headache  of  long  standing,  so  that  I 
was  at  first  inclined  to  hypothecate  an  intracranial  disease 
with  secondary  alterations  in  the  papilla.  Only  repeated 
examinations  and  a  painstaking  neurological  investigation 
showed  that  here  also  it  was  a  question  of  congenital 
anomaly  of  the  papilla,  and  not  of  organic  brain  disease. 
It  is  certainly  very  seldom  that  such  a  congenital  anomaly 
of  the  papilla  is  associated  with  cerebral  symptoms  (0*3  per 
cent,  according  to  my  experience)  ;  but  the  possibility  of 
such  a  combination  must  always  be  taken  into  considera- 
tion, if  serious  diagnostic  errors  are  to  be  avoided.  A 
picture  from  my  collection  (drawn  by  Nottbeck)  (Plate  I, 
fig.  1)  will  illustrate  the  changes  in  question.  Iu  the 
differential  diagnosis  whether  the  optic  neuritis  or  choked 
disc  is  congenital  or  acquired,  it  is  important  to  observe  the 
absence  of  any  haemorrhages  or  white  spots  in  the  region 
of  the  papilla  ;  to  recollect  the  appearances  produced  by 
the  formation  of  hyalin  bodies  in  the  papilla,  and  by  slight 
degrees  of  opaque  nerve-fibres ;  and  to  note  also  the  asso- 
ciation of  other  congenital  anomalies  in  the  eye,  especially 
the  higher  degrees  of  astigmatism  and  hypermetropia — 
conditions  which  are  often  found  in  cases  of  congenital 
changes  at  the  papilla. 

These  abnormal  congenital  conditions  of  (lie  optic  nerve 
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PLATE    I. 

Illustrates  Professor  W.  Uhthoff's  Ophthalmic  Experiences  and 
Considerations  on  the  Surgery  of  Cerebral  Tumours  and 
Tower  Skull  (The  Bowman  Lecture). 

Fig.  1. — Pseudo-neuritis. 

Fig.  3. — Unilateral  choked  disc  produced  by  descending  perineuritis 
and  neuritis. 
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(optic  pseudo-neuritis)  I  found  in  a  percentage  of  0*2 
among  a  great  number  of  my  eye  patients,  and  also 
frequently  among  the  insane  (05  per  cent.).  In  90  per 
cent,  of  these  cases  a  large  error  of  refraction,  especially 
a  high  degree  of  hypermetropia,  was  present.  In  80  per 
cent,  the  anomaly  was  bilateral,  and  in  20  per  cent,  uni- 
lateral. In  about  3  per  cent,  of  all  patients  with  a  high 
degree  of  hypermetropia  and  astigmatism,  this  congenital 
anomaly  of  the  papilla  was  to  be  seen. 

It  will  be  readily  understood  that  among  my  patients 
with  bilateral  choked  disc  of  intracranial  origin,  it  was  not 
possible,  in  a  small  number  of  cases,  to  make  a  certain 
diagnosis  of  the  nature  of  the  disease,  in  spite  of  all  the 
means  at  our  disposal,  and  of  observations  extended  over  a 
prolonged  period. 

In  opposition  to  these  statistical  data  on  the  occurrence 
of  bilateral  choked  disc  in  intracranial  disease,  the 
statistics  of  bilateral  optic  neuritis  with  little  swelling,  or 
of  neuritic  atrophy  not  caused  by  choked  disc,  show 
quite  different  results.  "Non-prominent"  optic  neuritis 
I  have  observed  only  in  6"5  per  cent,  of  brain  tumours — a 
figure  which  differs  widely  from  the  percentage  in 
Table  II.  I  believe  this  is  attributable  to  the  fact  that 
my  own  observations  are  more  precise  than  those  collected 
in  Table  II  from  the  literature.  If  in  the  course  of 
observation  a  non-prominent  optic  neuritis  was  present  at 
the  beginning,  and  there  occurred  in  later  stages  a  con- 
siderable swelling  of  the  papilla,  these  cases  came  under 
the  rubric  "  choked  disc." 

Likewise  an  atrophy  following  choked  disc  was  not 
looked  upon  as  neuritic  atrophy,  but  was  also  classed  as 
a  "  choked  disc."  This  proves  how  immeasurably  more 
frequently,  in  the  course  of  brain  tumour,  choked  disc 
proper  is  present.  In  brain  syphilis,  for  instance,  this 
ratio  among  my  patients  is  different  in  this  respect,  non- 
prominent  optic  neuritis  predominating  over  choked  disc 
— a  point  which  is  of  considerable  differential  diagnostic 
importance.      Bilateral  choked   disc   and  optic  neuritis  in 


LVIH 


BOWMAN     LECTURE 


intracranial  diseases  is  the  rule,  but  is  of  little  use  iti  the 
localisation  of  brain  tumours.  I  must  draw  attention  here 
to  its  more  frequent  occurrence  in  affections  of  the 
posterior  cranial  fossa,  and  also  to  its  less  frequent  occur- 
rence in  tumours  of  the  pons,  pituitary  body,  syphilis  of  the 
base  of  the  brain,  etc.  It  is  comparatively  rare  in  hemor- 
rhage of  the  brain,  cerebral  softening,  and  encephalitis. 

From  the  accompanying  symptoms,  e.  y.  hemianopia, 
hemiplegia,  transcortical  visual  disturbance,  affection  of 
the  cerebral  nerves  at  the  base  of  the  brain,  other  eye 
symptoms  (nystagmus,  conjugate  paralysis  of  the  eye 
muscles,  other  forms  of  paralysis  of  the  eye  muscles, 
hemiplegia  crossed  with  respect  to  the  ocular  muscle 
affected,  etc.),  it  is  often  possible  to  draw  diagnostic  con- 
clnsions.  The  whole  development  of  the  process,  the  pro- 
longed retention  of  good  vision,  and  the  lack  of  pro- 
nounced anomalies  of  the  field  of  vision,  occasionally  justify 
a  conclusion  as  to  the  nature  of  the  disease.  The  question 
whether  a  brain  tumour  is  metastatic  and  therefore  in- 
operable can  often  be  solved. 

Among  my  patients,  in  cases  where  the  localisation  was 
confirmed  by  autopsy,  operation,  or  other  sure  diagnostic 
means,  the  localisation  of  the  tumour  in  cases  with  bi- 
lateral choked  disc  was  as  follows  : 

Frontal  lobe      .  .  .    13    per  cenO 

Frontal   parietal  lobe  .  .       1  '5         ,, 

Parietal  lobe      .  .  .      1*5 

Central  region    .  .  .8*7 

Temporal  lobe    .  .  .6  „ 

Temporal  and  occipital  lobe      1  5 
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For  details  as  regards  the  ratio  between  choked  disc 
on  the  one  hand  and  non-prominent  optic  neuritis  and 
neuritic  atrophy  on  the  other  in  the  different  intracranial 
diseases,  I  would  refer  you  to  Table  II  (p.  lii).  This  table 
is  composed  from  an  extensive  collation  of  the  literature  of 
the  subject. 

An  important  question  is  that  of  the  diagnostic  value  and 
occurrence  of  unilateral  choked  disc,  or  optic  neuritis  and 
neuritic  atrophy  in  intracranial  diseases. 

In  my  cases  of  brain  tumour,  unilateral  choked  disc 
was  observed  in  4*1  per  cent.,  not  always  on  the  same 
side  as  the  tumour,  but  in  a  proportion  of  7  to  3  (66  per 
cent,  ipsolateral).  Non-prominent  unilateral  optic  neuritis 
was  very  rarely  found  in  brain  tumour.  In  brain  abscess, 
hydrocephalus,  tower-skull  I  have  never  in  the  course  of 
my  observations  seen  unilateral  optic  neuritis,  whereas  I 
have  found  it  in  a  considerable  percentage  of  cases  of 
cerebral  syphilis. 

The  occurrence  in  other  cases  of  unilateral  choked  disc 
or  optic  neuritis  with  cerebral  symptoms  was  to  be 
accounted  for  in  some  other  way  ;  for  instance,  in  indi- 
vidual instances,  by  disseminated  sclerosis,  employment  of 
salvarsan,  affections  of  the  accessory  sinuses,  etc. 

Complications  with  orbital  disease  demand  special  con- 
sideration, as  such  conditions  often  lead  to  unilateral  optic 
nerve  changes,  while  at  the  same  time  occasionally  pro- 
ducing cerebral  symptoms.  The  occurrence  of  unilateral 
choked  disc  in  brain  tumour  occasionally  confirms  with 
certainty  the  basal  localisation  of  the  disease.  This  is  the 
case,  for  instance,  when  on  one  side  there  exists  very 
marked  visual  disturbance  or  amaurosis  under  the  aspect 
of  optic  atrophy,  in  association  with  fresh  choked  disc  on 
the  other  side. 

This  combination  indicates  a  lesion  (tumour)  between 
the  intracranial  portions  of  the  two  optic  nerves  in  front 
of  the  chiasma,  which  in  the  first  place  has  caused  the 
degeneration  of  one  optic  nerve,  and  then,  by  compression, 
has  produced  the  choked  disc  of  the  second  eye  ;   I  have 
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seen  such  a  case  in  which  the  diagnosis  was  made  of  a 
tumour  between  the  intracranial  portions  of  the  two  optic 
nerves  in  the  region  of  the  anterior  cranial  fossa  ;  it  was 
associated  with  a  right-sided  lesion  of  the  fifth  nerve 
(first  branch)  and  anosmia.  The  tumour  was  removed 
by  an  osteoplastic  operation  through  the  frontal  bone 
(Kiittner).  The  patient  retained  some  sight  in  the 
eye,  and  the  choked  disc  diminished,  while  the  right 
amaurotic  eye,  with  atrophy  of  the  optic  nerve,  remained 
blind. 

A  second  case  showed  right-sided  choked  disc  with 
right-sided  homonymous  hemianopia,  the  vertical  limit- 
being  sharp,  without  a  diverticulum  at  the  macula,  and 
hemianopic  reaction  of  the  pupil  being  present  ;  there 
was  also  a  left-sided  affection  of  the  fifth  nerve,  and  the 
fundus  of  the  left  eye  was  normal  (Fig.  2).  The  lesion 
in  the  left  optic  tract  gradually  extended  to  the  chiasma, 
affecting  the  right  crossed  fasciculus.  The  X-ray  photo- 
graph also  showed  a  basal  tumour.  In  this  case  the 
lesion  of  the  left  tract,  reaching  the  chiasma,  led  to  choked 
disc  on  the  other  side,  while  on  the  same  side  there 
occurred  no  optic  neuritis,  but  only  a  slight  atrophic  dis- 
coloration of  the  papilla. 

These  two  cases  show  how  choked  disc  may  occur  on 
the  side  opposite  to  the  basal  tumour,  whereas  evidently 
on  the  affected  side  the  communication  with  the  inter- 
viejinal  space  of  the  optic  nerve  is  closed  by  the  tumour, 
thereby  preventing  the  appearance  of  choked  disc.  When 
the  tumour  is  seated  in  one  hemisphere  of  the  cerebrum 
or  cerebellum  also,  a  unilateral  choked  disc  or  optic  neuritis, 
more  severe  on  one  side,  does  not  always  correspond  with 
the  side  of  the  tumour. 

In  other  intracranial  processes  also  the  same  thing 
obtains.  Considering  the  great  diagnostic  value  of  these 
data,  I  think  it  necessary  to  inquire  more  minutely  into 
these    cases,    aided    by    the   extensive    Literature   '»n    the 

subject . 

The  question  as  to  bow  Ear  we  are  justified,  in  cases  of 
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intracranial  disease,  in  drawing  conclusions  from  unilateral 
choked  disc  and  optic  neuritis,  as  to  the  seat  of  the  intra- 
cranial process,  is  naturally  of  the  greatest  importance  for 
surgeons.  This  question  is  especially  important  in  cases 
which  show  no  unilateral  or  other  symptoms  to  determine 
the  side  of  the  lesion — a  condition  of  affairs  which  often 
occurs  in  brain  tumour.  I  think  too  much  importance  is 
attached  by  some  surgeons  to  the  significance  of  homo- 
laterality  of  the  lesion  as  a  symptom,  sometimes  with 
injurious  results  to  the  patients.  The  result  of  my  own 
examinations,  and  I  refer  you  also  to  the  work  by  Th. 
Mohr,"*  who  has  made  a  statistical  study  of  my  cases 
and  of  those  in  the  literature,  is  as  follows :  It  is  by  no 
means  always  possible  in  tumour  of  the  cerebrum  to  draw 
the  conclusion  from  unilateral  choked  disc  that  the  seat 
of  the  tumour  is  situated  on  the  same  side  ;  only  in  56 
per  cent,  of  the  cases  in  question  was  the  brain  lesion  on 
the  same  side  as  the  choked  disc  (ipsolateral);  in  44  per 
cent,  it  was  on  the  opposite  side  (contralateral). 

My  results  differ  from  Horsley's.t  He  found  in  95 
per  cent,  of  the  cases  the  more  pronounced  changes  in 
the  papilla  on  the  same  side  as  the  tumour.  Middleton 
Martin  found  them  in  74  per  cent.,  Williamson  in  85  per 
cent.,  Holmes  in  75  per  cent.,  while  the  results  of  Leslie 
Paton  are  nearest  to  my  own;  Wilbrand  and  Saenger 
found  the  seat  of  the  tumour  in  unilateral  choked  disc 
somewhat  more  often  on  the  same  side. 

Unilateral  choked  disc  is  rare  in  brain  tumour,  and 
when  it  is  observed,  it  often  appears  later  on  the  other  side 
;i-  well.  In  a  striking  degree  tumours  of  the  convexity  of 
the  cerebrum  cause  unilateral  choked  disc,  both  ipsolateral 
and  contralateral.  This  preponderance  of  brain  tumour 
of    the    convexity    is    t<»    be    accounted   for  partly   by   the 

*  "Zxa  Frage  der  diagnostischen  Verwertbarkeii  der  einseitigen 
StauungspapiUe  and  dee  eiweitigen  Exophthalmos  beim  Hirntumor/1 
Kr,„.  Mounts!,!./.  A%ffhh.t  Bd.  L,  October,  L912. 

+  "optic  Neuritis,  Choked  Disc  or  PapillcBdema ;  Treatment,  Local- 
ising Value  and  Pathology."  Section  of  Ophthalmology  of  tli<>  British 
Medical   Usociation,  July,  1909;  Brit.  Med.  Journ.,  1910. 
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greater  frequency  of  these  tumours.  In  basal  brain 
tumours  (of  considerably  rarer  occurrence)  unilateral 
choked  disc  is  found  in  75  per  cent,  of  the  cases  on  the 
same  side  as  the  tumour.  Tract  hemianopia  and  uni- 
lateral affections  of  the  cerebral  nerves,  combined  with 
unilateral  choked  disc,  naturally  determine  the  localisa- 
tion to  be  on  the  same  side.  Tumours  thus  localised 
behind  the  chiasma  cannot  be  operated  upon,  whereas 
tumours  in  front  of  the  chiasma  and  in  the  anterior  cranial 
fossa  are  sometimes  operable,  as  in  the  above-mentioned 
case.  Tumours  in  the  corpus  callosum  and  in  the  region 
of  the  primary  optic  ganglia  seldom  produce  unilateral 
choked  disc — a  fact  which  is  explicable  by  the  more 
central  localisation  of  the  tumour.  In  tumours  of  the 
cerebellum  unilateral  choked  disc  and  optic  neuritis  are 
also  very  rare,  and  in  this  case  it  is  not  possible  to  draw 
the  conclusion  that  the  choked  disc  is  on  the  same  side 
as  the  tumour.  Our  statistics  show  that,  with  unilateral 
papillitis  in  tumours  of  the  cerebellum,  the  tumour  is  just 
as  often  on  the  same  side  as  on  the  opposite. 

Unilateral  non-prominent  optic  neuritis  corresponds 
much  more  frequently  with  a  situation  of  the  cerebral 
tumour  on  the  same  side  (75  per  cent.) ;  the  opposite 
hemisphere  being  involved  in  only  25  per  cent. 

Bilateral  choked  disc  or  optic  neuritis,  but  with  more 
prominence  in  one  eye,  was  found  to  correspond  with 
a  situation  of  the  cerebral  tumour  on  the  side  of  greater 
neuritis  in  73  per  cent.  ;  and  in  27  per  cent,  with  a  situa- 
tion on  the  opposite  side. 

Here  also  tumours  of  the  convexity  of  the  cerebrum  out- 
number those  situated  in  the  deeper  parts  (primary  optic 
ganglia,  corpus  callosum,  etc.).  On  the  whole,  a  tumour  in 
the  anterior  parts  of  the  cerebrum  seems  more  likely  to 
produce  a  unilateral  papillitis  than  one  situated  pos- 
teriorly. This  is  to  be  explained  by  greater  pressure  on 
the  optic  nerve  on  the  side  of  the  tumour. 

More  pronounced  retinal  hemorrhage  on  one  side, 
accompanied   by    unilateral   choked  disc,   the    result  of  a 

vol.  xxxiv.  f 
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cerebral  tumour,  does  not  justify  the  conclusion  that  the 
seat  of  the  tumour  is  on  the  same  side  (Horsley)  ;  in  our 
material  the  opposite  was  nearly  as  often  the  case. 

In  cerebral  tumours  unilateral  choked  disc  or  optic 
neuritis  is  very  rare.  This  is  explained  by  the  fact  that 
when  the  seat  of  the  tumour  is  the  posterior  cranial  fossa, 
general  stasis  in  the  direction  of  the  ventricles  and  the 
aqueductus  Sylvii  is  the  rule,  and  causes  bilateral  papillitis; 
whereas  in  unilateral  cerebral  tumour  the  intracranial 
pressure  may  be  different  on  the  two  sides.  I  draw 
attention  also  to  the  -interesting  observations  of  Muck* 
in  a  number  of  patients  with  defects  of  the  cranial 
bones,  which  also  prove  that  intracranial  pressure  under 
different  conditions  (turning  of  the  head)  maybe  different 
on  the  two  sides. 

It  is  of  great  importance  in  judging  of  the  diagnostic 
and  localising  value  of  unilateral  choked  disc  to  consider 
whether  the  patient  is  suffering  from  brain-syphilis, 
especially  basal.  Apart  from  the  history,  from  the 
Wassermann  examination  of  the  blood  and  other  syphi- 
litic symptoms,  the  fact  is  important  that  in  syphilis  of 
the  base  of  the  brain  accompanied  by  unilateral  choked 
disc,  an  affection  of  other  basal  cerebral  nerves  is  rarely 
absent.  It  is  very  seldom  that  isolated  perineuritic  and 
descending  neuritic  optic  processes  produce  unilateral 
choked  disc;  nevertheless  I  have  been  able  to  prove  this  in 
one  case  by  autopsy  (PI.  I,  fig.  3)  ;  this  was  also  proved 
by  llulke  in  one  case.  For  the  most  part  choked  disc  in 
brain-syphilis  is  bilateral  and  the  mechanism  of  its  origin 
is  analogous  to  that  which  obtains  in  other  intracranial 
processes,,  especially  in  brain  tumour.  The  results  of  bay 
examinations  in  this  respect  prove  that  in  65  per  cent,  of 
the  cases  of  brain-syphilis  with  choked  disc,  real  gum- 
matous syphilitic  tumours  of  the  brain  and  its  mcniic 
are  the  cause  ;  in  23  per  cent,  gummatous  basal  menin- 
gitis, in  8  per  cent,  syphilitic  alterations  of  the  brain 
-  with  their  symptoms  (thrombosis,  Boftening  of  the 
*  Munch,  /"■'/.  Wochenschr.,  No.  7,  L912, p.  85, 
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brain),  in  2  per  cent,  bilateral  orbital  syphilitic  periostitis, 
and  in  2  per  cent,  hydrocephalus  interims.  The  occur- 
rence of  typical  choked  disc  on  a  sypilitic  basis  as  an 
isolated  disease,  without  intracranial  or  orbital  syphilitic 
complications,  is  extremely  rare.  I  draw  attention  here 
also  to  the  statements  of  Manz,  Gowers,  Wilbrand,  Staelin 
and  others.  We  can  scarcely  ever  reckon  on  this  possi- 
bility when  face  to  face  with  a  case  of  choked  disc. 

But  when  it  is  a  question  of  choked  disc  in  brain 
syphilis,  it  is  advisable  to  postpone  operation,  since  the 
frequently  effective  antisyphilitic  remedies  are  at  our 
command.  It  must  also  be  kept  in  mind  that  under 
these  circumstances  a  retrogression  of  the  choked  disc 
and  improvement  of  the  sight  without  operation  is  to  be 
looked  for  with  greater  probability  than  in  choked  disc 
from  other  intracranial  causes.  But  operation  in  brain 
syphilis  is  by  no  means  to  be  rejected  in  cases  where, 
with  the  picture  of  choked  disc  and  intracranial  pressure 
due  to  syphilis,  the  sight  becomes  rapidly  defective  or 
other  serious  cerebral  symptoms  supervene. 

Unilateral  choked  disc  is  of  greater  importance  for  the 
localisation  of  brain  abscess  than  of  brain  tumour.  In 
the  cases  of  cerebral  abscess  with  choked  disc,  the  latter 
was  unilateral  in  13  per  cent.,  and  in  four  fifths  of  the  cases 
on  the  same  side  as  the  abscess  ;  only  in  one  fifth  on  the 
opposite  side.  It  cannot,  therefore,  be  set  down  as  an 
invariable  rule,  that  unilateral  choked  disc  must  be  on 
the  same  side  as  cerebral  abscess,  but  this  is  much  oftener 
the  case  than  in  brain  tumour.  The  incidence  in  cases  of 
bilateral  choked  disc,  but  with  greater  prominence  on 
one  side  (11  per  cent,  of  the  cases  of  choked  disc  in  cere- 
bral abscess),  is  similar.  Here  also  in  four  fifths  of  the 
cases  the  more  pronounced  changes  were  found  on  the 
same  side  as  the  abscess,  and  in  one  fifth  on  the  opposite 
side. 

The  continued  presence  of  choked  disc,  and  even  its 
occurrence  only  after  the  operation,  must  not  always  be 
looked  upon  as  an  unfavourable  prognostic. 
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Non-prominent  optic  neuritis  was  found  in  cerebral 
abscess  in  12  per  cent,  of  the  cases,  and  in  about  one  eighth 
of  these  cases  only  unilaterally.  The  papillitis  corresponded 
nearly  always  with  the  side  of  the  abscess.  In  bilateral 
neuritis  with  greater  development  on  one  side,  the  side  of 
greater  swelling  always  corresponded  with  the  abscess  ; 
and  occasionally  unilateral  hyperemia  of  the  papilla 
appeared  with  abscess  on  the  same  side.  On  the  whole, 
unilateral  optic  neuritis  or  hyperemia  of  the  papilla  and 
unilateral  greater  development  of  the  optic  neuritis 
indicate  a  situation  of  the  abscess  on  the  same  side  (12:1). 
Amaurosis  with  neuritic  optic  atrophy  is  evidently  very 
rare  in  cases  of  brain  abscess,  and  this  condition  tells 
against  the  diagnosis  of  brain  abscess  (Koerner).  The 
picture  of  simple  optic  atrophy  is  never  found  in  brain 
abscess. 

Choked  disc  is  very  rare  in  ear  disease  without  cere- 
bral complications;  non-prominent  optic  neuritis  is  more 
frequent  in  these  circumstances. 

In  cerebellar  abscess  choked  disc  was  found  in  23  per 
cent.  ;  in  4  per  cent,  of  these  cases  unilaterally,  and  in 
1  per  cent,  more  developed  on  one  side. 

In  all  these  cases  unilateral  or  unilaterally  more  pro- 
nounced choked  disc  was  found  on  the  same  side  as  the 
cerebellar  abscess — a  circumstance  which  is  of  great  dia- 
gnostic importance,  and  which  corresponds  with  Horsley's 
views  of  the  ipsolaterality  of  the  changes  in  the  papilla. 

Optic  neuritis  (present  in  22  per  cent,  of  all  cases  of 
cerebellar  abscess)  was  unilateral  in  4  per  cent.  ;  in  1  pet- 
er nt.  it  was  more  pronounced  on  one  side  than  the  other, 
and  in  one  instance  on  the  opposite  side.  Accordingly 
the  rule  holds  good,  that  in  unilateral  or  unilaterally 
more  pronounced  optic  neuritis  the  abscess  is  on  the 
Bame  Bide. 

It  is  a  general  rule  that  the  occurrence  of  choked  disc 
<>r  optic  neuritis  in  brain  abscess  is  an  urgent  indication 
for  operation  ;  in  80  per  cent,  of  these  cases  a  brain 
abscess  connected    \\itli    the  ear  is  to  be  reckoned  with. 
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These  ophthalmoscopic  changes  are  of  such  great  im- 
portance, because  brain-abscess  not  operated  upon  has  a 
bad  prognosis  quoad  vitam. 

I  will  not  here  discuss  the  question  of  the  occurrence 
of  unilateral  or  unilaterally  more  pronounced  choked  disc 
or  optic  neuritis  in  a  series  of  other  intracranial  diseases 
(basal  aneurysm  of  the  cerebral  arteries,  pituitary  tumours, 
cerebral  haemorrhage  and  softening,  fractures  of  the  base 
of  skull,  diseases  of  the  cerebral  meninges,  thrombosis  of 
the  sinus,  tower-skull,  multiple  sclerosis,  intoxications, 
etc.),  but  refer  you  to  my  former  reports.*  These  data 
are  of  little  interest  in  the  domain  of  brain-surgery,  and 
yield  no  facts  of  practical  diagnostic  value. 

Clinical  Symptoms  or  Choked  Disc 

It  is  universally  known  that  the  typical  picture  of 
prominent  choked  disc  may  exist  with  complete  preserva- 
tion of  sight  and  without  marked  subjective  disturbance 
of  vision.  But  the  question  how  often  this  may  occur  in 
a  large  uniform  series  of  observations  is  of  interest.  I 
noted  this  fact  in  about  29  per  cent,  of  my  cases,  and 
among  them  there  were  cases  where  no  considerable  dis- 
turbance of  vision  occurred  for  over  a  year.  On 
inquiring  more  minutely  into  the  history  of  these  patients 
I  found  that  symptoms  little  noticed  by  the  patients,  such 
as  periodical  dimness  and  slight  transitory  disturbances  of 
vision,  were  present,  and  indicated  the  existence  of  disease 
of  the  optic  nerve.  This  was  the  case  in  about  half  of 
these  observations,  where  full  sight  was  present.  This 
comparatively  frequent  absence  of  obvious  disturbance  of 
vision  in  choked  disc  proves  the  great  importance  of 
ophthalmoscopic  examination. 

But  if  the  sight  becomes  manifestly  defective  this  loss 
of  vision  generally  progresses  rapidly  if  surgical  interven- 
tion be  not  undertaken.  So  that  often  within  three 
months  blindness  followed  (about  75  per  cent.),  and  it 
#   Verhandlungen  der  Heidelberger  ophthalmol.  Gesellschaft,  1912,  p.  264, 
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comparatively  rarely  happened  that  after  one  year  the 
patient  retained  tolerably  good  vision.  This  fact  shows  how 
dangerous  it  is  to  postpone  an  operation  too  long  under 
these  circumstances.  But,  on  the  other  hand,  a  postpone- 
ment of  operation  is  justifiable  when  the  condition  of  the 
sight  and  field  of  vision  can  be  kept  under  observation, 
and  the  vision  is  intact  and  the  field  full ;  having  in  view 
always  the  cases  not  treated  by  operation,  in  which  spon- 
taneous recovery  or  a  decrease  of  choked  disc  occurs. 
According  to  my  experience  this  took  place  in  about 
5  per  cent,  of  the  cases  where  choked  disc  was  accom- 
panied by  all  the  symptoms  that  indicate  brain  tumour  ; 
the  explanation  being  perhaps  that  meningitis  serosn. 
hydrocephalus  internus,  or  pseudo-tumour  were  present, 
the  diagnosis  of  which  could  not  be  made  with  certainty. 

The  condition  of  the  field  of  vision  or  the  manner  of  its 
restriction  is  of  great  importance  in  the  diagnosis  of  intra- 
cranial choked  disc.  The  field  of  vision  was  practically 
quite  full  in  about  8  per  cent,  of  my  observations ;  in 
about  30  per  cent,  there  existed  as  the  only  anomaly  an 
enlargement  of  the  blind  spot.  A  more  or  less  regularly 
concentric  or  peripheral  restriction  of  the  field  existed  in 
29  per  rent.,  absolute  amaurosis  in  about  25  per  cent., 
homonymous  hemianopia  in  2'7  per  cent.,  heteronymous 
(temporal)  in  1  per  cent.,  central  scotoma  in  2  per  cent., 
and   ring-SCO  torn  a  in  about  0*3  per  cent. 

Enlargement  of  the  blind  spot  was  an  almost  con- 
stant anomaly  of  the  field  of  vision  in  choked  disc,  \ci  it 
may  be  absent  in  quite  recent  cases. 

If  a  further  restriction  of  the  field  of  vision  took  place, 
this  occurred  mostly  under  the  picture  of  a  peripheral, 
more  or  less  concentric  restriction,  so  that  this  Form  of 
deterioration  of  the  field  of  virion  is  rather  characteristic 
<>f  choked  disc. 

Homonymous  hemianopia  was  always  to  be  regarded  as 
having  ;i  direci  localising  value,  and  could  never  bo  con- 
sidered ;i  distant  Bymptom  inour cases.  Occasionally  the 
disappearance   of    the    macular    diverticulum,  which     was 
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present  at  first,  has  indicated  progress  of  the  tumour 
from  the  region  of  the  occipital  lobe  into  that  of  the 
parietal  lobe  peripherally  to  the  larger  posterior  com- 
missure of  corpus  callosum.  In  one  of  my  cases  an 
exact  diagnosis  could  be  made  that  the  seat  and  propaga- 
tion of  the  tumour  were  in  a  frontal  direction.  The  case 
was  confirmed  by  operation,  and  later  by  autopsy. 

On  the  whole  homonymous  hemianopia,  without  macular 
diverticulum,  indicates  a  basal  situation,  or  at  least  a 
localisation  of  the  tumour  in  front  of  the  entrance  into  the 
occipital  lobe  of  the  optic  radiation  of  Gratiolet. 

Bi-temporal  hemianopia  in  intracranial  tumours  with 
choked  disc  is  evidently  so  rare,  because  chiasma  lesions, 
as  in  pituitary  diseases  and  also  in  brain  syphilis,  are 
more  rarely  accompanied  by  choked  disc  than  by  simple, 
descending  optic  atrophy. 

In  only  one  case  did  we  think  the  diagnosis  justified 
that  bi-temporal  hemianopia  had  been  caused  by  a  chiasma 
lesion,  the  result  of  hydrocephalus  with  expansion  of  the 
base  of  the  brain  from  the  third  ventricle.  I  consider 
this  a  very  rare  occurrence,  although  I  have  one  case 
confirmed  with  certainty  by  a  post-mortem  examination. 

Central  scotoma  was  in  any  case  a  rare  occurrence  in 
choked  disc  due  to  intracranial  disease,  and  when  it 
occurred  was  mostly  accompanied  by  peripheral  restriction 
of  the  field  of  vision.  Central  scotoma  with  a  compara- 
tively full  peripheral  field  of  vision  is  very  rarely  associated 
with  the  picture  of  choked  disc,  and  not  infrequently  gives 
rise  to  the  suspicion  of  an  orbital  optic  nerve  lesion,  or  of 
a  lesion  of  the  accessory  sinuses  (Birch-Hirschfeld). 

I  cannot  quite  agree  with  the  statements  which  have 
been  made  respecting  a  peculiar  alteration  in  the  limits 
of  the  colour  fields,  in  the  sense  of  an  enlargement  espe- 
cially of  the  red  field,  and  a  shifting  of  the  colour  boun- 
daries towards  and  through  each  other,  producing  even 
an  inversion  of  the  limits  of  the  colour  fields  (red  farther 
out  than  blue)  (Crashing,  Sachs,  Bordlev).  In  cases  of 
intracranial    disease,    when   sight    is    still  good    and    the 
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fundus  normal,  I  do  not  think  it  right  from  such  an 
anomaly  of  the  colour  sensation  to  draw  the  conclusion 
that  choked  disc  will  ensue. 

In  some  cases  of  intracranial  choked  disc,  on  a  minute 
examination  of  the  field  of  vision,  a  marked  broad  expan- 
sion of  the  red  and  occasionally  also  of  the  green  sensa- 
tion in  the  periphery  of  the  field  of  vision  has  struck  me. 
Bat  in  many  other  cases  this  has  been  absent  j  therefore 
if  the  fundus  is  still  normal,  I  can  only  advise  caution 
in  the  diagnostic  application  of  such  statements  made  by 
the  patient.  I  have,  moreover,  seen  these  abnormally 
wide  limits  of  colour-sensation  in  the  periphery  of  the  field 
of  vision  not  only  in  choked  disc  of  cerebral  origin  but 
also  in  choked  disc  from  orbital  causes,  so  that  intra- 
cranial increased  pressure  cannot  in  this  case  be  con- 
sidered the  essential  factor. 

Diagnostic  Indications  derived  from  Disturbances  of   • 
the   Ocular  Muscles  in  Brain  Tumour. 

Disturbances  of  the  ocular  muscles  are  of  far  less  import- 
ance for  tiie  diagnosis  and  localisation  of  brain  tumour 
and  as  a  guide  to  operation  than  intraocular  changes. 
In  about  16  per  cent,  of  my  observations  paralysis  of  the 
eye  muscles  was  present  ;  in  most  of  these  cases  the  rectus 
externus  was  involved,  and  in  one  fourth  of  them  the 
paralysis  was  bilateral.  A  complete  bilateral  paralysis  of 
the  rectus  externus  indicates  most  probably  a  basal 
origin.  Bilateral  but  incomplete  paralysis  of  the  rectus 
externus  may  be  a  pure  distant  symptom,  caused  by 
tumours  within  the  brain  substance. 

Unilateral  paralysis  of  the  rectus  externus  may  usually 
be  considered  as  a  pressure  or  distant  symptom  in  tumour 
cases,  especially  if  incomplete.  It  often  affords  no  data 
as  to  the  localisation  of  the  process,  as  is  shown  also  by 
the  diminution  of  the  paralysis  after  the  decompressive 
operation.  It  is  not  justifiable  from  the  unilateral  distri- 
bution of  paralysis  <>f  the  rectus  externus  to  conclude  thai 
the  seal    of    the  tumour  is  in  the  same   hemisphere.      I 
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have  had  cases,  confirmed  by  autopsy,  where  the  tumour 
was  contralateral.  That  complete  paralysis  of  the  rectus 
externus  is  due  to  a  basal  lesion  may  comparatively  often 
be  diagnosed  from  the  accompanying  basal  lesions  of  other 
cerebral  nerves.  Isolated  oculo-motor  paralysis  was  seldom 
found  among  our  cases  (3  per  cent.).  It  is  also  not  always 
of  importance  in  the  diagnosis  and  localisation  of  the  seat 
of  the  tumour,  even  when  it  is  complete  and  presents 
in  all  respects  the  typical  picture  of  peripheral  or  basal 
paralysis.  I  have  two  post-mortem  observations  where 
intra  vitam,  in  addition  to  choked  disc,  unilateral  para- 
lysis of  all  the  branches  of  the  oculo-motor  nerve  existed 
in  a  case  of  brain  tumour,  which  was  therefore  believed  to 
be  a  basal  lesion  involving  the  oculo-motor  trunk ;  the 
autopsy  showed  a  tumour  seated  in  the  cerebral  hemi- 
sphere at  a  distance  on  the  same  side,  without  pathological 
alterations  of  the  trunk  or  the  nucleus  of  the  third  nerve. 
Among  my  own  cases  I  have  never  found  complete 
bilateral  oculo-motor  paralysis  as  a  pressure  symptom, 
associated  with  a  tumour  situated  at  a  distance  in  the 
cerebral  substance,  but  this  has  been  observed  in  very  rare 
instances.  Here  a  basal  or  nuclear  lesion  was  nearly 
always  in  question.  Neither  have  I  ever  met  with 
crossed  complete  oculo-motor  paralysis  with  hemiplegia 
of  the  other  side  as  a  distant  symptom,  representing  a 
lesion  in  the  cerebral  peduncle  or  in  the  front  part  of 
the  pons.  A  unilateral,  isolated,  complete  oculo-motor 
paralysis  may,  therefore,  sometimes  be  caused  by  the 
action  of  pressure  from  a  distance,  whereas  bilateral 
paralysis,  an  association  with  paralysis  of  the  crossed  half 
of  the  body,  and  simultaneous  paralysis  of  other  cerebral 
nerves,  afford  safe  indications  of  a  basal  origin.  Bilateral 
oculo-motor  paralysis,  as  a  distant  symptom,  is,  at  any 
rate,  extremely  rare.  Paralysis  of  single  branches  of 
the  oculo-motor,  especially  the  levator  palpebral  (ptosis), 
more  often  indicates  a  lesion  of  the  oculo-motor  through 
the  action  of  pressure  from  a  distance,  than  direct  involve- 
ment of  the  oculo-motor  trunk  or  cerebral  cortex. 
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Associated  Lateral  Conjugate  Paralysis. 

Associated  lateral  conjugate  paralysis  of  the  eye 
muscles  seldom  (2  per  cent.)  occurred  among  my  cases  of 
tumour  of  the  cerebrum  or  cerebellum.  It  is  essentially  a 
pons  symptom,  and  in  its  full  development  a  symptom  of 
intrapontine  tumour,  a  condition  which  does  not  concern 
the  brain  surgeon,  and  is,  therefore,  not  discussed  in  this 
paper.  An  incomplete  conjugate  paralysis  of  the  eye 
movements,  right  and  left,  may  occur  as  a  pressure  symptom 
in  diseases  of  the  neighbourhood  of  the  pons  (tumours  of 
the  cerebellum,  tumours  of  the  cerebellum-pons  angle), 
but  only  comparatively  rarely,  and  hence  our  low  per- 
centage. 

Nystagmus  (17  per  cent.Ni  was  of  considerable  diagnostic 
importance  in  our  cases.  Three  fourths  of  these  ca~ 
were  tumours  of  the  posterior  cranial  fossa  ;  the  others 
were  divided  between  cerebral  and  pituitary  tumours.  In- 
about  one  fourth  of  these  cases  it  was  a  question  of 
oscillating  continuous  nystagmus,  and  in  three  fourths  of 
nystagmus-like  twitchings  in  the  extreme  positions  of  the 
eye. 

Th>  stati  of  th  j'li},',]  on  the  whole  affords  few  grounds 
for  the  diagnosis  of  brain  tumour.  Loss  of  the  pupil 
reflexes   with    preservation   of  vision    is   very  rare  (1*5  per 

at.  of  our  cases),  and  contributes  little  to  the  localisa- 
tion of  brain  tumour.  We  must  emphasise  the  occa- 
sional   occurrence    of    this    symptom    in    tumours    in    the 

neighbour! d    <»f    the   third    ventricle,  especially    in    its 

posterior  section     &foeli  and  others),  the  cause  being  pos- 
Bibly  a  direct  lesion  of  the  fibre-  transmitting  light  reflex 

The  reaction  of  the  pupil  in  hemianopia  afforded  occa- 
sionally valuable  indications  a-  t"  the  basal  situation  of 
the  tumour  in  the  region  of  the  tract — a  diagnosis  which 
would  have  been  difficult  so  far  a-  other  accompanying 
Bymptoms  were  concerned.  Such  eases,  however,  offer 
no  prospect  of  a  successful  operation  ;  the  most  that  can 
1m-  attempted  i-  a  palliative  trephining. 
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Inequality  of  the  pupils  (anisocoria)  was  likewise  of 
no  great  diagnostic  importance  (5  per  cent.)  in  brain 
tumour,  and  here  it  must  be  mentioned  that  the  wider 
pupil  is  by  no  means  always  on  the  same  side  as  the 
tumour.  In  one  of  our  post-mortem  cases  with  a  left- 
sided  enlargement  of  the  pupil  the  tumour  was  found  in 
the  right  frontal  and  parietal  lobes.  We  may  also  mention 
here  the  enlargement  of  the  pupil,  lately  reported  by  Behr 
as  occurring  on  the  side  opposite  to  an  affection  of  the 
tract,  an  observation  which  we  also  confirmed  in  one  case. 

Diminution  or  absence  of  the  corneal  reflexes,  as  a  sign 
of  the  disturbance  of  the  fifth  cranial  nerve,  occasionally 
afforded  valuable  diagnostic  data.  These  cases  of  absence 
of  reflexes  occurred  especially  in  cerebellar  tumours ; 
also,  in  individual  instances,  in  pituitary  and  basal  diseases, 
and  in  tumour  of  the  cerebellum-pons  angle  ;  but  they 
were  observed  besides  in  cerebral  tumours,  and  here  the 
loss  of  reflex  was  sometimes  found  on  the  side  opposite 
to  the  tumour.* 

We  may  now  investigate  more  closely  the  significance 
in  our  material  of  exophthalmos  in  brain  tumour  (4  per 
cent.).  If  bilateral,  as  is  mostly  the  case,  it  affords  no 
help  in  diagnosis,  except  that  frontal  brain  tumours  and 
pituitary  tumours  are  in  this  case  first  to  be  thought  of, 
or  occasionally  tumours  in  the  posterior  cranial  fossa. 

It  is  necessary  to  enter  more  closely  into  the  diagnostic 
importance  of  unilateral  exophthalmos  in  brain  turn  our 
and  other  intracranial  diseases,  aided  by  an  analysis  of 
the  literature  of  the  subject. 

The  Diagnostic  Importance  of  Unilateral  Exophthalmos 
in  Intracranial  Diseases. 

We  must   exclude   all  cases   in  which   primary  disease 

of  the  orbit  exists,  or  in   which  a  tumour  has  grown  into 

*  See  the  observations  of  Wolff,  "  Die  Arefiexie  der  Cornea  bei  organ- 
isehen  Nervenkrankheiten,"  Arehiv.  fir  Psychiatrie    und  Nervenkrank- 

heiten,  vol.  lii,  H.  2,  1913. 
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the  orbit  from  the  cranial  fossa3;  conditions  which  may  be 
discovered  without  difficulty.  In  the  former  case  cerebral 
symptoms  are  lacking,  and  in  the  latter  the  associated 
affections  of  the  cranial  nerves  will  indicate  a  basal  lesion 
and  will  be  restricted  to  the  same  side  as  the  exophthalmos. 

The  sphenoidal  fissure  must  be  considered  as  the  chief 
path  of  entrance,  and  hence  the  nerves,  which  control  the 
ocular  movements,  as  well  as  the  fifth  and  optic  nerves, 
are  most  liable  to  be  involved.  Tumours  arising  in  the 
bony  orbital  wall  may  also  extend  into  the  anterior 
cranial  fossa  and  thereby  cause  exophthalmos,  without 
necessarily  producing  any  affection  of  the  motor  and 
sensory  orbital  nerves.  Moreover,  metastatic  tumours 
in  the  orbit  and  on  the  eyeball  may  co-exist  with  remote 
metastatic  brain  tumours,  and  in  that  case  may  induce 
a  unilateral  or  bilateral  exophthalmos,  which  nevertheless 
would  afford  no  means  of  forming  a  conclusion,  from 
its  unilaterality  or  greater  prominence  on  one  side,  as 
to  the  seat  of  the  coincident  cerebral  tumour.  I  draw 
attention  here  to  one  of  my  own  cases  in  which  carci- 
nomatous metastases  existed  on  the  eyes  with  unilateral 
exophthalmos,  and  were  associated  with  bilateral,  nearly 
symmetrical,  metastatic  tumours  in  both  cerebral  hemi- 
spheres. 

Apart  from  exophthalmos,  also,  the  nature  of  the  intra- 
ocular changes  occasionally  gives  us  a  key  to  the  nature 
of  the  brain  tumour.  These  metastatic  brain  tumours  are 
all  unsuitable  for  operation,  and  almost  exclusively  carci- 
nomatous, most  frequently  originating  in  a  mammary  carci- 
noma; occasionally  they  are  tuberculous,  and  a  diagnosis 
may  then  sometimes  be  made  by  the  discovery  of  tuber- 
culous areas  in  the  uveal  tract.  All  these  cases  offer  no 
diagnostic  difficulty. 

Another  important  question  is,  in  how  far  exophthalmos 
in  intracranial  tumours  may  be  engendered,  by  pressure 
on  the  channels  of  venous  outflow  from  the  orbit  into 
the  sinus  cavernosus,  without  the  tnmonr  itself  entering 
tin-  orbit,   and  without    pronounced    affection  of   tin-  eye 
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movements  ;  and  in  how  far  we  are  justified  in  concluding, 
from  the  seat  of  the  exophthalmos,  that  the  seat  of  the 
tumour  is  on  the  same  side  of  the  brain. 

The  solution  of  this  question  may  be  of  diagnostic 
importance  for  the  carrying  out  of  certain  surgical 
measures.  On  the  whole  such  cases  are  rare,  but  cer- 
tainly occur,  and  have  been  confirmed  by  autopsy  and 
operation,  as  our  own  observations  have  taught  us. 
According  to  our  experience  there  was  found  occasionally, 
under  these  circumstances,  a  bilateral  exophthalmos  with 
more  pronounced  prominence  on  one  side.  The  greater 
prominence  of  the  eyeball  corresponded  invariably  with  the 
side  of  the  tumour.  It  was  about  three  times  as  frequently 
unilateral  in  cerebral  tumours,  and  corresponded  likewise 
with  the  side  of  the  tumour.  In  50  per  cent,  of  these 
cases  the  seat  of  the  tumour  was  basal ;  in  40  per  cent,  it 
was  situated  on  the  convexity  of  the  hemisphere  of  the 
cerebrum,  but  nearly  always  in  the  frontal  portion  of  the 
brain ;  only  in  1  per  cent,  in  the  interior  of  the  hemi- 
sphere. This  localisation  alone  proves  that  pressure  on 
the  sinus  cavernosus  was  a  primary  factor  in  causing  the 
prominence  of  the  eyeball. 

Most  frequently,  therefore,  exophthalmos,  the  result  of 
cerebral  tumours,  is  caused  by  a  direct  or  metastatic 
invasion  of  the  tumour  itself  into  the  orbit,  a  diagnosis 
which,  from  the  accompanying  orbital  paralyses  and  dis- 
turbances of  vision,  causes  no  great  difficulty. 

If  the  case  is  one  of  unilateral  exophthalmos  (com- 
pression of  the  sinus  cavernosus)  caused  by  increase  of 
intracranial  pressure,  we  may  generally  conclude  that  the 
tumour  is  on  the  same  side  as  the  exophthalmos  or  on  the 
side  of  its  greatest  prominence.  In  most  cases  the  situa- 
tion of  the  tumour  is  basal,  and  this  diagnosis  may  be 
confirmed  by  means  of  the  accompanying  symptoms ;  or, 
in  the  second  place,  it  may  be  in  the  frontal  region  of 
the  brain  with  compression  of  the  sinus  cavernosus  •  or, 
in  a  small  percentage  of  cases,  it  may  be  more  centrally 
situated. 
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The  diagnostic  importance  of  this  unilateral,  or  uni- 
laterally more  pronounced,  exophthalmos,  without  direct 
invasion  of  the  orbit,  is  considerable  in  determining  the 
seat  of  the  cerebral  tumour. 

In  cerebellar  tumour  a  unilateral,  or  unilaterally  more 
pronounced  exophthalmos,  is  scarcely  ever  observed  (about 
1  per  cent.).  From  the  rareness  of  this  occurrence  it  is, 
therefore,  difficult  to  draw  a  conclusion  as  to  the  side  of 
the  cerebellar  tumour.  Even  cases  of  bilateral  and  equal 
exophthalmos  are  very  rare,  but  are  occasionally  seen 
(Parkinson  and  Hesford,  Cubasch  and  others).  Therefore 
the  possibility  cannot  be  quite  excluded  that  a  considerable 
increase  of  intracranial  pressure  with  severe  hydrocephalus 
in  a  case  of  cerebellar  tumour,  might  produce  compression 
of  the  sinus  cavernosus,  and  so  cause  a  secondary  exoph- 
thalmos, which,  in  this  case,  is  always  bilateral.  Cerebellar 
tumour  in  young  patients,  with  much  hydrocephalus  and 
relatively  premature  ossification  of  the  cranial  sutures, 
would  rather  lead  to  displacement  downwards  and  forwards 
of  the  roof  of  the  orbit,  therefore  giving  rise  to  a  pro- 
trusion of  both  eyeballs.  The  peculiar  feature  of  this  form 
of  exophthalmos  is  a  dislocation  of  the  eyes  downwards 
and  forwards,  due  to  the  displacement  downwards  of  the 
roof  of  orbit. 

Basal  aneurysm  of  lite  cerebral  arteries,  especially  of  the 
internal  carotid,  may  occasionally,  by  causing  enlargement 
of  the  ophthalmic  artery  or  compression  of  the  sinus 
cavernosas,  lead  to  unilateral  exophthalmos,  but  this  is 
of  very  rare  occurrence.  The  not  uncommon  cases  of 
unilateral,  pulsating  exophthalmos,  due  to  an  abnormal 
communication  between  the  internal  carotid  and  the  sinus 
cavernosas,  are,  as  a  rule,  very  easy  to  diagnose  owing 
t'»  their  special  characteristics  (pulsation)  and  aetiology 
(often  trauma). 

//'  '•»/■»  bral  abscess  (8  per  rod.)  and  cerebellar  (2  net 
I.)  the  exophthalmos  IS  always  unilateral  and  00  the  same 
Bide    (ipsolateral),    but    is    very   rare.       In    cerebral   absc< 

with    unilateral    exophthalmos    it    is    partly    a    case    of 
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Illustrates  Professor  W.  Uhthoffs  Ophthalmic  Experiences  and 
Considerations  on  the  Surgery  of  Cerebral  Tumours  and 
Tower  Skull  (The  Bowman  Lecture). 

Fig.  4. — The  orbital  contents  from  a  case  of  septic  cerebral/  sinus 
thrombosis.  Thrombo-phlebitis  and  oedeina  without  much  inflammatory 
infiltration  of  the  tissues. 
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direct  communication  of  tlie  brain  abscess  with  the  orbit 
(Bourquin  et  de  Quervain,  Emrys- Jones,  Axenfield,  etc.), 
a  process  in  which  subperiostal  and  epidural  abscesses  in 
the  neighbourhood  of  the  cranial  fossa  play  the  most 
important  part.  The  breaking  of  an  abscess  of  the 
cerebral  substance  into  the  orbit  appears  to  be  less 
frequent.  In  other  cases  an  empyema  of  the  frontal 
sinus  formed  the  point  of  origin  both  of  the  abscess  of 
the  frontal  lobe  and  of  the  orbital  abscess,  but  this  is  also 
rare  (Knapp,  Griming,  etc.).  An  isolated  affection  of  the 
orbital  cavity  without  brain  abscess  is  much  more  frequent 
in  this  case. 

Occasionally  cerebral  abscess  leads  to  septic  sinus 
thrombosis  and  thrombophlebitis  of  the  orbit  with  exoph- 
thalmos (Leber,  etc.)  ;  especially  characteristic  of  such 
cases  is  the  severity  of  the  inflammatory  symptoms  in  the 
orbit. 

In  cerebellar  abscess  the  occasional  occurrence  of  uni- 
lateral exophthalmos  on  the  same  side  is  accounted  for  by 
the  progress  forwards  of  a  sinus  thrombosis  (Lossen,  etc.). 

In  marantic  cerebral  sinus  thrombosis  exophthalmos  is 
rare  in  itself  and  is  also  rarely  unilateral.  The  seat  of 
marantic  thrombosis  is  principally  the  longitudinal  sinus, 
and  it  only  occasionally  continues  forwards  into  the  sinus 
transversus  and  the  vena  magna  Galeni.  It  comparatively 
seldom  affects  the  sinus  cavernosus,  without  thrombosis 
of  which  exophthalmos  can  scarcely  originate.  On 
account  of  the  numerous  anastomoses  of  the  orbital  with 
the  facial  veins  it  must  also  be  considered  a  very  rare 
occurrence  that  thrombosis  of  the  sinus  cavernosus  alone, 
without  invasion  of  the  vena  ophthalmica,  should  suffice 
to  produce  exophthalmos. 

Exophthalmos  is  met  with  most  frequently  in  septic 
cerebral  sinus  thrombosis  (70  per  cent.),  and  is  mostly 
distinguished  by  being  unilateral.  It  is  always  accom- 
panied and  characterised  by  severe  inflammatory  orbital 
symptoms.  In  this  case  septic  thrombosis  is  usually  to 
be  found  at  the  same  time  in   the   ophthalmic   veins.      In 
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such  circumstances  pronounced  exophthalmos  may  exist 
even  if  the  inflammatory  process  has  not  passed  from  the 
thrombosed  veins  to  the  orbital  tissue  proper.  A  marked 
secondary  oedema  of  the  orbital  tissue  may  alone  suffice 
to  engender  a  considerable  degree  of  protrusio  bulbi  (PI. 
II,  fig-  4). 

Otogenous  sinus  thrombosis  leads  far  less  frequently  to 


Fig.  5. 


Fig.  6. 


exophthalmos  (9  per  cent.),  and  only  when  the  sinus 
cavernosus  is  also  affected. 

In  cerebral  haemorrhage  and  softening  we  do  not  meet 
with  the  complication  of  unilateral  exophthalmos,  nor  in 
brain  syphilis,  except  in  the  rare  cases,  in  which  then' 
i>  syphilitic  disease  of  the  orbital  substance  itself. 

In  tower-skull  and  hydrocephalus  in  youthful  patients, 
exophthalmos  from  dislocation  of  the  upper  and  posterior 
wall  of  the  orbit,  with  constriction  and  narrowing  of  its 
cavity,  frequently  occurs,  and  is  always  bilateral. 

The  intensity  of  such  a  rapidly  developing  exophthal- 
mos may  of  itself  be  an  indication  for  a  surgical  decom- 
pressive operation,   in   order    to   protect  the    cornea    from 


BOWMAN     LECTURE.  LXXIX 

damage   in   consequence  of    defective    closure    of    eyelids 
(figs.  5  and  6). 

These  observations  on  unilateral  and  unilaterally  more 
pronounced  exophthalmos  in  intracranial  diseases  may 
afford  brain  surgeons  some  useful  prognostic  and  diag- 
nostic hints. 


Operations  on  Brain  Tumours. 

The  operations  to  be  taken  into  consideration  in  the 
case  of  brain  tumours  are  lumbar  puncture,  the  Neisser- 
Pollack  brain  puncture,  corpus  callosum  puncture,  and 
ventricle  drainage  externally  or  into  the  cerebral  venous 
sinuses  (Payr),  palliative  trephining  and  extirpation  of  the 
tumour.  Compared  with  these  operations  the  making  of 
a  peripheral  incision  or  excision,  in  the  optic  nerve-sheath, 
in  order  to  procure  exit  for  the  fluid  retained  in  the  inter- 
vaginal  space,  a  procedure  formally  recommended  and 
occasionally  performed  (de  YVecker,  Carter,  Burchardt,  v. 
Kriidener),  must  be  looked  upon  as  ineffective,  and  has, 
indeed,  been  given  up.  Such  an  opening  in  the  optic 
sheath  cannot  be  relied  upon  really  to  produce  a  permanent 
discharge  of  the  cerebrospinal  fluid  from  the  intervaginal 
space  into  the  orbital  tissues. 

Lumbar  puncture  was  performed  in  a  great  number  of 
our  cases  of  brain  tumour  (about  75  per  cent.),  but  its  use 
has  been  considerably  restricted  in  later  years,  as  we  had 
four  fatal  results,  three  in  cases  of  tumour  in  the  region 
of  the  posterior  cranial  fossa  (cerebellum),  and  one  in  a 
case  of  tumour  seated  at  the  base  of  the  brain,  in  the 
region  of  the  pituitary  body.  Death  ensued  in  from  one 
to  five  days  after  the  lumbar  puncture  with  marked 
increase  of  cerebral  symptoms  and  with  evidence  of 
paralysis  of  respiration.  In  one  case,  in  which  the  course 
of  the  disease  was  particularly  pernicious  and  rapid  (death 
within  twenty-four  hours),  a  solitary  tuberculous  mass 
was  seated  in  the  lower  part  of  the  vermis  above  the 
fourth  ventricle.      In  my   opinion   the   withdrawal  of   the 

vol.  xxxiv.  g 
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cerebrospinal  fluid  led  to  a  sinking  of  the  tumour  on  to 
the  floor -of  the  fourth  ventricle,  and  thereby  to  an 
increased  damming  back  of  the  cerebrospinal  fluid  towards 
the  aqueductus  Sylvii,  as  well  as  towards  the  third  and 
lateral  ventricles,  and  to  compression  of  the  vena  magna 
Galeni,  with  fatal  consequences  to  the  patient.  The  with- 
drawal of  the  ventricular  fluid  from  above  by  the  Neisser- 
Pollack  brain-puncture,  or  by  corpus  callosum  puncture, 
is  evidently  to  be  regarded  as  less  dangerous.  But  in 
cases  of  tumour  seated  in  the  cerebellum  it  was  also  twice 
followed  by  a  fatal  issue,  so  that  I  must  warn  you  against 
lumbar  puncture  when  the  diagnosis  is  tumour  in  the 
posterior  cranial  fossa.  Moreover  in  one  case  of  tumour 
(sarcoma)  in  the  region  of  the  occipital  lobe  severe  collapse 
with  violent  headache  and  vomiting  occurred,  but  the 
patient  gradually  recovered. 

The  Neisser-Pollach  brain-puncture*  is  in  my  opinion 
comparatively  free  from  danger  ;  it  has  been  frequently 
performed,  and  in  only  one  case  out  of  thirty-seven  did  it 
end  fatally  by  the  formation  of  a  leaking  fistula  and 
infection.t 

In  another  case  of  frontal  cerebral  tumour  it  led  to  a 
haemorrhage,  which,  on  account  of  dangerous  brain-pres- 
sure symptoms,  necessitated  a  speedy  and  successful  extir- 
pation of  the  tumour.  In  about  25  per  cent,  of  the  cases 
it  proved  advantageous  in  that  the  anatomical  examina- 
tion of  the  thin  cylinder  of  cerebral  substance  obtained 
during  the  operation  decided  the  nature  of  the  tumour. 
In  this  way  diagnoses  of  glioma  as  well  as  sarcoma  wen1 
made,  and  once  also  of  encephalitis.  Moreover  the 
appearance  of  abundant  granular  cells  showed  the  proxi- 
mity of  the  centre  of  the  disease;  and  the  occurrence  of 
mononucleated  or  multinucleated  cells  of  neuroglial  type 
showed  in  some  cases  that  the  reaction  zone  of  the  tumour 

*  "  Gchini-I'iiiutii.ii,"  }fllll.  ant  den  Grenzgebicten  dcv  Medicin.  Chi- 
/■"/•;//.',  xiii,  1004. 

t  Cf.  Stertz,  'Acilsrhri/t/iir  die  (jcsamte  Neurolog.  wnd  Psych.,  Bd.  xxi, 
Heft  i,  1014. 
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had  been  exposed.  The  operation  was  repeated  in  a 
number  of  cases  several  times,  and  in  some  instances  was 
attended  by  a  visible  improvement  of  the  symptoms. 
This  procedure  cannot,  of  course,  be  looked  upon  as  a 
method  promising  eventual  cure  in  brain  tumour,  but  is 
of  considerable  value,  since  it  is  relatively  free  from 
danger,  affords  relief  to  the  symptoms  and  furnishes 
diagnostic  indications.  It  may  properly  be  performed 
as  a  first  intervention,  especially  when  the  localisation  of 
the  tumour  is  not  possible  from  the  other  symptoms. 
If,  exceptionally,  the  case  is  not  in  fact  one  of  tumour,  but 
of  hydrocephalus  interims,  meningitis  serosa,  or  perhaps 
of  cyst-formation  in  the  brain,  subdural  hemorrhagic 
cyst,  or  intra-cerebral  accumulation  of  fluid,  this  simple 
decompressive  operation  may  be  of  lasting  benefit  and 
may  even  effect  a  cure. 

Corpus  callosum  puncture  (Anton  and  v.  Bramann)  was 
only  performed  in  a  few  of  the  cases  in  our  material  and 
occasionally  with  a  good  result,  as,  for  instance,  in  the  case 
of  a  five-year-old  girl,  in  whom  bilateral  choked  disc  as 
well  as  right-sided  paralysis  of  the  rectus  externus  and 
facial  paralysis  (branches  to  the  mouth)  subsided — a  cir- 
cumstance which  proved  that  it  was  not,  as  had  been 
supposed,  a  brain  tumour,  but  hydrocephalus  internus 
from  which  the  child  was  suffering.  In  one  case  a  fatal 
issue  followed  later,  and  the  autopsy  proved  that  the 
opening  in  the  corpus  callosum  had  closed.  We  must 
not,  therefore,  conclude  that  the  communication  through 
the  corpus  callosum  remains  permeable  in  all  cases  for  any 
considerable  time.  The  reports  of  Anton  and  v.  Bramann 
show,  however,  that  in  other  cases,  with  later  autopsies, 
an  opening  in  the  ventricle  persisted. 

The  real  indication  for  this  operation  is,  of  course, 
simple  or  complicated  hydrocephalus ;  in  a  less  degree 
brain  tumour.  In  the  latter  it  cannot  be  looked  upon  as 
a  definitive  and  sufficient  measure,  but  if  the  cerebral 
symptoms  continue  or  increase  it  must  be  seconded  by  a 
palliative  trephining,  and,  when  possible,  by  extirpation  of 
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the  tumour.  But  in  a  number  of  cases  it  effected  a  tem- 
porary improvement  and  even  subsidence  of  choked  disc, 
to  which  Antou  and  v.  Bramann  draw  particular  atten- 
tion ;  in  some  instances  these  authors  could  make  out  an 
abnormal  resistance  in  the  base  of  the  ventricle  by  means 
of  a  probe,  and  so  arrive  at  a  certain  diagnosis.  Decom- 
pression by  means  of  a  corpus  callosum  puncture  also 
occasionally  facilitates  the  localisation  of  the  tumour. 

I  refer  you  here  to  the  statistical  summary  given  by 
Anton  and  v.  Bramann/*  showing  over  fifty-three  cases 
operated  upon,  twenty- three  of  which  were  brain  tumours 
and  several  cysticercus  ;  also  to  the  reports  of  E.  v.  Hippel 
and  (xoldblattt  which  are  based  on  the  operation  material 
of  Anton  and  v.  Bramann,  attribute  considerable  value 
to  corpus  callosum  puncture,  and  recommend  it  as  the 
slightest  and  least  dangerous  operation,  if  cases  with 
choked  disc  are  to  be  operated  upon  in  an  early  stage. 
If  it  has  no  effect  on  the  choked  disc,  a  further  operation 
can  be  undertaken  subsequently  with  diminished  danger 
and  under  more  favourable  co?iditions  of  intracranial 
pressure. 

If  the  recent  stage  of  choked  disc  is  no  longer  present, 
v.  Hippel  would  only  recommend  trephining.  Corpus 
callosum  puncture  may  be  considered  one  of  the  least 
dangerous  operations,  and  although  my  own  experience 
in  this  respect  is  less  favourable  than  that  of  Anton  and 
v.  Bramann,  who  have  lost  not  one  case  of  their  fifty- 
three  immediately  after  operation,  and  only  one  some 
days  afterwards,  yet  I  do  not  hesitate,  considering  the 
great  experience  of  these  authors,  to  pronounce  corpus 
callosum  puncture  the  least  dangerous  procedure  next  to 
the  Xeisser-Pollack  brain  puncture,  and  to  recommend  it 
in  recent  cases  of  choked  disc  with  relatively  good  sight, 

#  "  Behaadlung  <l»>r  angeborenen  und  erwarbenen  Gtohirnkrankheiteil 
mit  H i  1  f. •  dee  Balkenstichee,"  Berlin,  S.  Kavger,  pp.  175-170,  1913. 

-;•  '•  Weitere  Bfitteilnngen  eh  dan  Palliativ  Operationen  spec,  dee 
Balfrenetichea  boi  EHauungspapille/'  Or.  Arch.  /.  OpMk.,  Bd.  lxxxvi, 
Elefl  o,  1U13. 
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before  the  more  effectual  palliative  trephining  is  applied. 
Of  course,  it  is  different  when  a  diagnostic  localisation  of 
the  tumour  is  possible,  in  which  case  an  attempt  at  extir- 
pation must  be  made.  We  must  not  omit  to  mention  that 
Anton  and  v.  Bramann  in  their  statistics  record  a  fatal 
issue  in  nineteen  of  their  cases  (fifty-three)  "  through  other 
complications,"  which  they  do  not  reckon  as  the  immediate 
consequences  of  the  operation. 

I  can  form  no  opinion  of  ventricle-drainage  into  the 
cerebral  blood-sinuses  by  the  method  of  Payr,  as  it  was 
never  performed  on  my  patients. 

The  process  must,  in  any  case,  be  looked  upon  as  a 
technically  difficult  and  complicated  one.  Drainage  of 
the  brain  ventricles  under  the  skin,  into  the  subdural  space, 
or  into  the  abdominal  cavity  (Sutherland,  Watson-Cheyne, 
Senn,  Krause,  v.  Mikulicz,  Kausch,  etc.)  was  tried  in  some 
cases  of  hydrocephalus,  but  led  to  no  favourable  result.  I 
believe  that  a  stoppage  in  the  long  drainage  channel  may 
easily  occur,  as  was  shown  in  one  of  my  cases.  Up  to 
the  present  the  question  of  ventricle  drainage  has  offered 
so  many  complications  and  technical  difficulties  that  it 
can  have  no  lasting  place  in  the  therapeutics  of  choked 
disc.      The   dano-er  of  infection  must  be  remembered. 

Palliative  trephining  led  in  our  cases  in  58  per  cent,  to 
death ;  half  of  these  died  after  the  operation,  while  the 
other  half  succumbed  in  the  course  of  treatment. 

In  85  per  cent,  of  these  cases  inoperable  brain  tumours 
with  choked  disc  were  in  question,  and  the  issue  in  any 
case  must  have  been  fatal.  In  11  per  cent,  of  these  cases 
associated  meningitis  was  the  cause  of  death.  The  danger 
of  subsequent  meningitis  after  palliative  trephining, 
mostly  with  opening  of  the  dura,  is  much  greater  than  in 
ventricle  puncture  and  corpus  callosum  puncture,  and 
therefore  trephining  must  be  looked  upon  as  a  much  more 
critical  operation  than  the  two  other  procedures. 

It  is,  of  course,  not  right  to  attribute  to  trephining  as 
such  all  the  deaths  from  brain  tumour  soon  after  the  opera- 
tion, or  during  the  course  of  treatment ;  these  deaths  are 
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partly  the  result  of  the  progress  of  the  disease  itself,  and 
some  of  the  eases  would  certainly  have  died  also  without 
operation,  as  this  could  only  be  performed  comparatively 
late. 

To  these  cases  of  fatal  issue  are  opposed  42  per  cent,  of 
cases  who  were  operated  upon,  recovered,  and  who,  so  far 
as  we  could  ascertain  from  later  investigations,  were  still 
living  after  from  a  quarter  to  three  and  a  half  years.  The 
result  with  respect  to  sight  and  choked  disc  was  good  in 
one  third  of  these  surviving  cases,  the  choked  disc  dis- 
appearing  completely  :  in  16  per  cent.,  although  the  patient 
survived,  sight  was  not  restored,  but  here  it  was  a 
question  of  almost  complete  blindness  before  the  operation. 

Further,  in  about  oO  per  cent,  of  instances  where  the 
operation  was  performed  comparatively  late  in  presence 
already  developed  atrophic  changes,  considerable  diminu- 
tion of  vision  or  contraction  of  the  held  of  vision,  a  further 
loss  of  sight  occurred  in  spite  of  palliative  trephining. 
This  fact  admonishes  again  to  an  early  operation. 

The  results  of  trephining  were  best  in  cases  of  hydro- 
cephalus with  choked  disc,  as,  for  instance,  in  two  children 
in  whom  almost  complete  amaurosis  developed  relatively 
rapidly  ;  after  operation  the  disturbance  of  vision  and 
choked  disc  disappeared,  and  visual  acuity  was  restored 
almost  to  the  normal.  The  results  are  most  favourable 
in  hydrocephalus,  when  the  signs  in  the  fundus  oculi  and 
the  disturbance  of  vision  are  very  acutely  developed. 

An  eight-year-old  child  became  blind  in  both  eyes 
(except  that  it  could  see  hand-movements)  within  three 
days,  commencing  choked  disc  being  present.  After 
subtemporal    palliative    trephining    sight    was    completely 

rored,  the  field  of  vision  became  full  and  the  changes  in 
the  papilla  disappeared.  It  is  now  two  years  since  the 
operation  ;  the  child  enjoys  good  health  and  attends  school 
without  ill-effect-. 

It  cannot  be  denied  that   patients  operated  upon  with 

good  re-nit  by  trephining  Buffered  occasionally  from 
unpleasant     consequences     due    t<>    brain     prolapse.       I 
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Illustrates  Professor  W.  Uhthoff 's  Ophthalmic  Experiences  and 
Considerations  on  the  Surgery  of  Cerebral  Tumours  and 
Tower  Skull  (The  Bowman  Lecture). 

Fig.  7. — From  a  case  of  cerebral  tumour  in  which  there  was  no  optic 
neuritis.     Hydrocephalus  internus  is  also  absent  (see  p.  lxxxv). 

Fig.  11.  — From  a  case  of  malignant  disease  of  the  hypophysis  in  which 
typical  bi-temporal  hemianopia  developed  without  general  trophic 
disturbances  (see  p.  xcvu.) 
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remember  one  case  especially  in  which,  after  palliative 
trephining  over  the  cerebellum,  a  meningeal  hernia, 
nearly  as  large  as  a  child's  head,  developed,  which,  owing  to 
the  accumulation  of  fluid  from  time  to  time,  caused  severe 
headaches  and  cerebral  symptoms,  and  which  required 
repeated  punctures  for  the  discharge  of  large  quantities  of 
cerebro-spinal  fluid,  a  procedure  which  was  followed  by 
relief.  The  choked  disc  had  diminished  and  the  sight 
improved.  Such  was  the  state  of  the  patient  for  over  a 
year,  when  he  finally  succumbed  to  his  brain  tumour,  as 
the  autopsy  showed.  The  communication  between  the 
cranial  fossa  and  the  meningeal  hernia  in  the  occiput  was 
comparatively  small. 

In  about  23  per  cent,  of  the  cases  ending  fatally  after 
palliative  trephining  in  which  a  post-mortem  examination 
was  possible,  the  case  was  one  of  cerebellar  tumour.  It  is 
clear  that  palliative  trephining  is  far  superior  to  brain- 
puncture,  when  the  case  is  not  one  of  associated  hydro- 
cephalus, but  when  the  cause  of  the  increase  of  intra- 
cranial pressure  is  expansion  of  the  cerebral  substance 
itself  without  hydrocephalus.  Here  nothing  but  enlarge- 
ment of  the  skull-cap,  allowing  the  brain  to  expand,  can 
bring  relief  (pseudo  tumour,  tumour  cerebri  without  hydro- 
cephalus, swelling  of  the  brain,  etc.).  But  this  is  difficult 
to  determine  before  the  operation,  and  here  again,  brain 
puncture  and  corpus  callosum  puncture  will  be  of  assist- 
ance ;  these,  however,  can  only  be  looked  upon  as  prelimi- 
naries ;  the  greater  operation  (palliative  trephining)  must 
follow.  On  the  whole  it  is  very  seldom  that  choked  disc 
in  brain  tumour  is  not  accompanied  by  hydrocephalus  ; 
so-called  pseudo  tumours  (Nonne)  also  and  brain  swelling 
with  increased  intracranial  pressure  are  very  rare  as  com- 
pared with  brain  tumours.  But  if  after  a  considerable 
time  no  choked  disc  occurs  in  brain  tumour,  hydrocephalus 
internus  may  then  also  be  absent,  as  some  observations 
have  taught  me  (cf.  PL  III,  fig.  7). 

We    must   remark,  with    regard  to    the  seemingly   un- 
favourable results  of  palliative  trephining,  that  among  the 
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cases  operated  upon  there  were  a  number  which  were 
in  themselves  unfavourable — in  which  extirpation  of  the 
tumour  was  impossible ;  patients  who,  from  the  nature 
and  seat  of  their  disease,  were  already  doomed.  When 
the  removal  of  the  tumour  was  possible  these  cases  were 
grouped  among  the  tumour  extirpations,  and  not  among 
the  palliative  trephining  operations.  But  these  latter  cases 
naturally  offered  more  favourable  chances  for  operation, 
especially  when  they  could  be  relatively  early  localised 
and  dealt  with  surgically.  I  only  draw  attention  here 
to  the  tumours  in  the  central  region.  Palliative  tre- 
phining was  performed  comparatively  late,  owing  to  the 
lack  of  localising  indications,  and  on  this  account,  and 
also  from  the  impossibility  of  removing  the  tumour,  the 
results  were  unfavourable. 

In  itself  trephining  is  a  slighter,  and,  as  regards  the 
life  of  the  patient,  less  dangerous  operation  than  extir- 
pation, especially  where  the  diagnosis  of  tumour  was 
not  correct  ;  in  a  number  of  instances  its  results  were 
brilliant,  and  far  superior  to  the  other  methods — brain 
puncture  and  corpus  callosum  puncture. 

Extirpation  of  brain  tumour  was  successful  in  32  per 
cent,  of  all  cases  operated  upon.  Thirty-six  per  cent,  of 
the  patients  died  after  the  operation,  or  during  the  clinical 
after-treatment ;  64  per  cent,  survived. 

The  death-rate  was  thus  considerably  less  than  in  the 
case  of  palliative  trephining.  The  most  unfavourable 
results  wore  in  extirpation  of  tumours  from  the  region  of 
the  posterior  cranial  fossa,  especially  tumours  of  the  cere- 
brllum-pons  angle  and  so-called  acoustic  tumours,  which, 
in  spite  of  successful  extirpation,  succumbed  in  a  propor- 
tion of  4  :  1.  The  results,  when  the  seat  of  the  tumour 
was  the  cerebrum  (frontal  lobes,  ascending  parietal  con- 
volution, temporal  lobes,  etc.),  were  much  more  favourable. 

A.mong  the  causes  of  death  after  successful  extirpa- 
tion were  purulent  meningitis  (3  per  cent.),  and  later 
recurrence  of  the  tumour  (3  per  cent.).  The  dangerous, 
complicating  factors  in  the  extirpation   of  tumours  from 
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the  posterior  cranial  fossa,  and  especially  from  the  region 
of  the  cerebellum-pons  angle,  are  manifestly  explicable 
from  the  proximity  of  the  vital  respiratory  and  cardiac 
centres  and  of  the  medulla  oblongata. 

The  cases  which  survive  and  remain,  more  or  less, 
completely  healed  after  extirpation,  must  reconcile  the 
operator  to  many  disappointments,  and  justify  his  attempts 
to  save  patients  sentenced  to  death,  or  at  least  to  terrible 
disease  and  blindness.  I  can  quote  several  cases  of 
brilliant  success  after  operations,  especially  by  Kiittner, 
on  our  patients,  which,  however,  I  will  not  here  enumerate  ; 
in  these  cases  without  operation  blindness  and  death 
would  have  inevitably  ensued  ;  whereas,  after  operation, 
the  patients  were  capable  of  earning  their  living,  and 
have  remained  so  for  years.  In  patients  who  underwent 
extirpation  of  the  tumour  and  recovered,  the  influence  of 
the  operation  on  the  sight  and  the  ophthalmoscopic  changes 
was  favourable  ;  I  only  observed  further  diminution  of 
sight  in  1  per  cent,  of  these  cases.  I  must  remark  that  the 
cases  suitable  for  total  extirpation  were  those  in  which  the 
tumour  could  be  localised  in  an  early  stage,  and  were  all 
operated  sooner  and  under  more  favourable  conditions 
than  those  on  whom  palliative  trephining  was  performed. 

Among  our  own  material  we  have  obtained  particularly 
favourable  results  after  operation  in  cases  of  tumour  of 
the  ascending  parietal  convolution,  and  of  tumour  growing 
into  the  brain  from  the  dura  and  only  displacing  the 
cerebral  substance. 

Statistical  Data  concerning  Operations  for  Brain- 
Tumour. 

With  respect  to  the  results  of  surgical  treatment 
(trephining  and  extirpation)  in  our  own  cases  of  brain 
tumour,  we  must  not  fail  to  mention  also  some  results  of 
other  operators — about  500  cases  in  all. 

If  we  reckon  all  brain-tumour  operations  together  quite 
apart  from  the  localisation  of  the   tumour,    about  58  per 
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cent,   died   after   operation,   or    in    the   course   of   clinical 
treatment,  while  42  per  cent,  recovered. 

These  figures  agree,  in  the  main,  with  our  own,  but 
cannot  yet  be  looked  upon  as  very  satisfactory.  But  we 
must  not  forget  that  they  were  all  cases  of  patients  who, 
without  the  aid  of  surgical  measures,  were  inevitably 
doomed,  and  in  whom  surgical  intervention  was  the  only 
hope.  The  prognosis  of  the  operation  depends  naturally  on 
the  seat  and  nature  of  the  tumour  ;  the  death-rate  is  higher 
when  the  tumour  is  situated  in  the  posterior  cranial  fossa 
(about  64  per  cent,  according  to  my  estimate  of  the  results 
of  different  operators),  and  particularly  unfavourable  in 
tumours  of  the  cerebellum-pons  angle  (about  80  per  cent.). 

The  greater  danger  of  operation  in  tumours  of  the  poste- 
rior cranial  fossa  is  manifestly  due  to  their  proximity  to  the 
vital  respiratory  and  cardiac  centres.  The  statistics,  from 
his  own  observations,  of  F.  Krause*  also  on  the  mortality 
after  operations  on  differently  situated  brain  tumours,  are 
very  instructive.  Mortality  in  operations  on  tumours  of 
the  frontal  lobe,  435  per  cent.  ;  of  the  central  region,  27*1 
per  cent.  ;  temporal  lobes  and  island  of  Keil,  26'6  per 
cent.  ;  parietal  lobe,  32*8  per  cent.  ;  occipital  lobe,  25  per 
cent.  ;  cerebellum,  53' 7  per  cent.  ;  and  cerebellum-pons 
nngle,  83*3  per  cent.  Similar  observations  have  been 
made  by  other  operators.  Among  the  causes  of  death 
the  principal  are — shock,  paralysis  of  respiration,  pneu- 
monia, and  infection  with  meningitis.  Our  7  per  cent,  of 
cases  of  meningitis  agree  with  the  results  of  other  authors. 
Some,  as  for  instance  Krause,  dishing,  etc.,  quote  more 
favourable  results. 

In  face  of  these  facts  the  question  arises,  What  will 
become  of  our  patients  with  cerebral  tumours  and  choked 
disc,  if  for  some  reason  or  other  they  are  not  operated 
upon,  and  what  will  become  of  their  sight  without  surgical 
intervention  F      I  have   tried   to  find  an    answer  to    this 

*  "Chirorgie  dee  Gtehirns  and   Bfickenmarka  nach  eigenen   Erfan- 
rnngen/'  Prof.  F.  Krause,  Urban  and  Schwarzenberg,  Berlin  and  Wien, 
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question  from  my  own  material,  aided  by  researches 
into  the  subsequent  histories  of  my  patients.  There  died 
during  clinical  treatment  about  26  per  cent,  of  the  58 
per  cent,  who  were  operated  upon,  while  74  per  cent, 
survived  the  treatment  from  one  fourth  of  a  year  up  to 
as  much  as  nine  years.  These  figures  show  the  danger 
of  the  operation  to  the  life  of  the  patients,  but  what  a 
life  do  most  of  them  lead  !  Moreover,  often  enough  the 
favourable  chances  of  an  early  operation  are  lost  by  delay. 

In  the  patients  not  operated  upon  who  survived  for  a 
considerable  time,  the  figures  with  respect  to  the  sight  were 
as  follows  :  14  per  cent,  were  already  blind  before  they 
came  under  observation  ;  10  per  cent,  became  blind  soon 
after.  In  14  per  cent,  there  was  a  further  deterioration 
of  sight  after  operation,  although  complete  blindness  had 
not  ensued  after  periods  ranging  from  one  fourth  to  five 
years.  In  28  per  cent,  the  diminished  sight  remained 
stationary  for  periods  of  from  one  and  a  half  to  five 
years,  and  in  these  cases  the  diagnosis  was  tumour  in 
60  per  cent,  and  hydrocephalus  in  33  per  cent.  In 
15  per  cent,  the  sight  remained  good  and  almost  normal 
for  a  period  of  one  to  six  years,  although  the  diagnosis 
in  20  per  cent,  was  tumour,  in  40  per  cent,  solitary 
tubercle,  and  in  40  per  cent,  gummatous  new-growth  in 
the  cranial  fossa. 

In  19  per  cent,  of  the  survivors  it  was  impossible  to 
obtain  any  data  as  to  the  subsequent  visual  acuity.  These 
figures  do  not  much  encourage  a  policy  of  waiting  in  the 
hope  that  sight  may  be  retained  without  operation.  But 
they  show  that  in  a  proportion  of  the  cases  in  which 
tumour  was  diagnosed,  the  sight  remained  stationary  and 
even  intact  for  a  considerable  time.  I  believe,  indeed,  that 
in  these  cases  the  diagnosis  of  brain  tumour  in  the  proper 
sense  of  the  term  is  not  always  correct.  But  such  a  false 
diagnosis,  where  everything  seems  to  indicate  tumour, 
must  be  reckoned  with  in  a  certain  number  of  cases. 

Only  5  per  cent,  of  our  cases  diagnosed  as  brain 
tumour    were    operated     upon    in    presence    of    negative 
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ophthalmoscopic  findings,  so  that  on  the  whole  the 
existence  of  changes  in  the  papilla,  especially  choked 
disc,  was  the  most  important  indication  for  operation. 
Thus  in  one  case  with  extremely  threatening  symptoms  of 
paralysis  of  respiration,  great  diminution  of  sight  and 
violent  headaches,  but  with  negative  ophthalmoscopic 
findings,  a  decompressive  trephining  in  the  occipital 
region  was  performed.  The  patient  recovered,  sight 
improved,  and  he  was  able  to  earn  a  living  (time  of 
observation  now  two  years).  The  surgeon  who  operated 
(Kuttner)  believed  the  case  to  be  one  of  acute  hydro- 
cephalus especially  of  the  fourth  ventricle,  and  considered 
that  no  tumour  was  present.  Moreover,  in  cases  of  brain 
tumour,  even  of  considerable  size,  and  with  severe  cerebral 
symptoms,  the  fundus  oculi  may  be  normal,  as  was  proved 
in  one  of  our  cases,  where  a  sarcoma,  the  size  of  an 
apple,  was  found  by  autopsy  in  the  right  temporal  lobe 
exercising  much  pressure  on  the  right  lateral  ventricle. 
The  other  ventricles  were  but  little  enlarged. 

The  occurrence  of  brain  tumour  with  marked  compres- 
sion of  the  brain,  but  with  negative  ophthalmoscopic 
findings  is,  however,  rare,  and,  in  such  instances,  as  a 
rule,  hydrocephalus,  which  is  a  regular  accompaniment 
of  choked  disc,  is  absent  also. 

A  perusal  of  the  literature  shows  that  surgeons,  when 
confronted  with  negative  ophthalmoscopic  findings,  have 
rarely  had  recourse  to  operation  on  the  assumption  that  a 
brain  tumour  was  present.  In  such  cases  a  tumour  of  the 
ascending  parietal  convolution  was  most  often  in  question. 
Among  nineteen  reports  from  the  literature  of  cases  of 
brain  tumour  operated  upon  in  spite  of  negative  ophthal- 
moscopic findings,  eleven  were  in  the  region  of  the  ascend- 
ing parietal  convolution,  three  in  the  temporal  lobes,  one  in 
tlir  temporal  lobes  and  island  of  Reil,  one  was  a  glioma 
of  the  pons,  one  a  cyst  of  the  lateral  ventricle,  one  a  oysi 
of  tin-  cerebellum!  and  one  a  sclerotic  area  in  the  medulla 
oblongata.  The  reason  why  tumours  in  the  region  of  the 
ascending  parietal  convolution  wore  comparatively   often 
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operated  upon  in  presence  of  negative  ophthalmoscopic 
findings  is,  that  from  the  extraordinarily  characteristic 
symptoms  (Jacksonian  epilepsy,  etc.'*,  the  diagnosis  is 
possible  in  a  much  earlier  stage,  before  general  increase 
of  intracranial  pressure  has  produced  pathological  changes 
in  the  papilla. 

On  the  whole  the  absence  of  pathological  ophthalmo- 
scopic changes  teaches  us  caution  with  regard  to  opera- 
tion, especially  when  symptoms  of  disease  of  the  central 
region  are  also  absent.  Indeed  it  will  frequently  be 
found  that  it  is  precisely  the  inoperable  tumours  (those 
of  the  pons,  for  instance)  which  are  relatively  seldom 
accompanied  by  choked  disc  or  optic  neuritis.  For  me 
the  absence  of  ophthalmoscopic  changes,  even  in  face  of 
rapidly  progressing  disturbance  of  vision  and  the  absence 
of  severe  cerebral  symptoms,  is  always  an  important 
indication  against  an  immediate  surgical  operation.  I 
have  repeatedly  seen  cases  in  which  there  was  already 
complete  blindness,  where,  nevertheless,  spontaneous  re- 
covery took  place  without  operation,  a  result  which  may 
have  been  attributable  to  the  case  being  one  of  acute 
hydrocephalus,  acute  disease  of  the  basal  and  peripheral 
optic  nerve  tract,  or  of  a  meningeal  lesion. 

Every  experienced  ophthalmologist  will  recollect  cases 
in  which,  especially  in  children,  rapid  blindness  occurred 
without  ophthalmoscopic  changes  and  with  or  without 
preservation  of  the  pupil-reaction,  and  in  which  complete 
recovery  soon  ensued.  In  such  instances  the  appearance 
of  pronounced  papillary  changes,  as,  for  instance,  choked 
disc  or  optic  neuritis,  is  of  great  importance  in  deciding 
whether  an  operation  should  be  performed. 

Ophthalmic  Data    concerning    Hypophysis    Tumours   and  the 
Question  of  Operating  upon  them. 

The  diagnosis  of  hypophysis  tumours  and  the  estima- 
tion of  the  indications  for  operating  depend  chiefly  upon 
an  accurate  analysis  of  the  eye-symptoms.  In  considering 
these  conditions  it  is  of  importance  to  exhibit  the  statis- 
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tical  data  relating  to  the  frequency  and  the  nature  of  the 
disturbance  of  vision  in  hypophysis  tumours,  [1)  with,  and 
(2)  without  acromegaly,  dystrophia  adiposogenital,  dwarf- 
ism, etc.  ;  it  will  be  convenient  to  consider  separately  the 
cases  with  and  without  such  trophic  disturban 

My  analytical  results  in  this  respect  are  as  follow 
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without  reported  details  in  hypophysis  tumours  as  com- 
pared with  acromegaly  cases  may  be  explained  in  part 
by  the  fact  that  in  the  former  case  a  relatively  large 
number  of  records  date  from  a  period  when  ophthalmic 
diagnosis  was  not  carried  out  with  such  accuracy  as  since 
1886,  when  Pierre  Marie  demonstrated  the  clinical  features 
and  nature  of  acromegaly.  The  proportion  of  10  per  cent, 
of  cases  anatomically  proved  to  be  instances  of  compression 
of  the  chiasma  and  optic  nerves,  in  which,  nevertheless,  no 
data  as  to  disturbances  of  vision  are  available,  and  which 
belong  to  the  group  of  hypophysis  affections  without  acro- 
megaly, also  date  in  great  part  from  an  early  period,  and 
are  chiefly  anatomical  descriptions  without  any  accurate 
analysis  of  the  intra-vitam  eye-symptoms.  It  is,  there- 
fore, very  important  to  undertake  an  exact  investigation 
of  the  eye-symptoms.  Cases  of  hypophysis  tumours 
without  any  important  symptoms  during  life  may  likewise 
not  very  rarely  be  discovered  accidentally  at  autopsies. 
Undoubtedly  occasionally  a  non-malignant  hypophysis 
tumour  may  last  for  many  years  without  ever  causing  any 
visual  disturbances  (see  PI.  IV,  Fig.  12).  I  even  consider 
it  quite  possible  for  a  hypophysis  tumour  under  favourable 
circumstances  to  become  stationary.  If  the  tumour  has 
reached  a  considerable  size  and  is  progressive,  although 
of  slow  growth,  eye-symptoms  will  not  be  absent,  even 
though  they  may  have  failed  to  appear  for  many  years. 
Generally  speaking,  non-malignant  tumours  grow  slowly 
and  cause  pressure  upon  their  surroundings,  and  under 
these  circumstances  the  chiasma  and  basal  optic  tract 
may  suffer  severe  compression  before  they  fall  a  prey  to 
degeneration  (c/.  Fig.  13,  p.  xcvi). 

It  is  an  important  question  how  often  we  may  expect 
to  meet  with  a  non-malignant,  slow-growing  tumour, 
causing  simple  displacement  of  adjacent  structures.  The 
clinical  symptoms  and  their  course  frequently  answer 
this  question. 

Basing  my  belief  upon  an  analysis  of  post-mortem  mate- 
rial, I  am  of  opinion  that  at  least   three   quarters  of  the 
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hypophysis  tumours  with  acromegaly  or  other  trophic 
disturbances  are  of  a  benign,  non-infiltrating  nature — 
hypertrophy  of  the  hypophysis,  adenoma,  struma, 
cystoid  tumours,  and  even  perhaps  the  squamous  epithelial 
tumours  of  Erdheim.  They  grow  slowly,  often  very 
slowly,  and,  according   to  my  belief,  it  occasionally  takes 
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Field  from  a  case  of  hypophysis  tumour  of  long-  duration  (see  p.  xcvi). 

decades  before  they  lead  to  serious  visual  disturbances 
or  other  important  trophic  changes.  Such  hypophysis 
affections,  in  my  opinion,  may  begin  in  early  childhood, 
and  not  display  their  deleterious  effects  upon  the  organ 
of  sight  until  later  in  life.  How  else  shall  we  explain 
changes  such  as  aplasia  and  anomalies  in  the  development 
of  the  genitals,  adipositas  universalis,  absence  of  hairs, 
and  sweat --ccretion,  under-growtl),  dwarfism,  etc.,  which 
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Illustrates  Professor  W.  UhthorTs  Ophthalmic  Experiences  and 
Considerations  on  the  Surgery  of  Cerebral  Tumours  and 
Tower  Skull  (The  Bowman  Lecture). 

Fig.  12. — A  non-inalignant  hypophysis  tumour  which  had  lasted  many 
years  without  producing-  visual  disturbance. 
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On  the  left  a  case  of  adipositas  and  underdevelopment  of  the  genitals. 
On  the  right  a  case  of  dwarfism  (see  p.  xcvi). 

already  exist  at  a  time  when  visual  disturbances   are  still 
absent,    and    many    years    before    their    onset,      I    have 
vol.  xxxiv.  h 
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recently  observed  a  patient,  ret.  17  years,  who  had  ceased 
growing  and  developing  since  his  tenth  year.  He  had 
already  noticed  disturbance  of  vision  in  his  left  eye  before 
he  was  ten  years  old,  but  for  the  last  half- year  a  deteriora- 
tion had  occurred  in  the  right  eye,  in  the  form  of 
bitemporal  hemianopia  with  atrophic  discoloration  of 
the  disc,  which  indeed  led  to  a  rapid  diminution  of  vision 
(see  picture,  Fig.  10,  field  of  vision,  Fig.  9,  and  X-ray 
photograph,  PI.  Y,  Fig.  8) .  The  slow  development  of  trophic 
disturbances     (acromegaly,    dystrophia     adiposo-genitalis, 

Fig.  13. 


Great  stretching  of  the  chiasma  by  a  non-malignant  tumour  of  the 

hypophysis. 

dwarfism;  etc.),  and  the  relatively  late  appearance  of 
disturbances  of  vision,  especially  under  the  picture  of  an 
affection  of  the  chiasma  (bitemporal  hemianopia),  justify 
the  conclusion  that  the  tumour  was  of  a  non-malignant 
nature,  and  that,  therefore,  from  this  point  of  view  a 
better  prognosis  as  regards  operation  may  be  given. 
On  the  other  hand,  the  absence  of  disturbance  of  vision 
might  justify  the  supposition  that  the  clinical  picture  of 
acromegaly  was  not  caused  by  a  primary  affection  of  the 
hypophysis  itself  ;  that  such  a  condition  may  occur  is 
shown  in  my  collection  in  about  7  per  cent,  of  the  cases 
(twice  general  sclerosis  of  the  brain-vessels,  once  glioma 
of  tin'  left  hemisphere,  and  once  tumour  of  the  glandula 
pinealis).      So    also    in    this    respect    the    absence  of    dis- 
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Illustrates  Professor  W.  Uhthoffs  Ophthalmic  Experiences 
and  Considerations  on  the  Surgery  of  Cerebral  Tumours 
and  Tower  Skull  (The  Bowman  Lecture). 

Fig.  8. — X-ray  photograph  from  a  case  of  hypophysis  tumour  of  long 
duration  (see  p.  xcvi). 
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turbance  of  vision  is  of  diagnostic  importance.  Without 
the  presence  of  disturbance  of  vision  one  would  scarcely 
decide  to  recommend  operation,  though  in  this  connection 
I  would  by  no  means  undervalue  the  importance  of 
Rontgen-ray  diagnosis. 

The  percentage  of  non-malignant  hypophysis  tumours 
without  trophic  disturbances  (acromegaly,  gigantism, 
dystrophia  adiposo-genitalis,  dwarfism,  etc.)  is  somewhat 
low.  I  estimate  it  from  my  statistics  at  about  40  per 
cent.  The  early  appearance  of  visual  disturbance  and  its 
relatively  rapid  and  progressive  course  without  trophic 
disturbances  of  the  body  generally,  suggest  rather  a  malig- 
nant new  formation,  as  was  shown  in  about  20  per  cent,  of 
my  collected  cases  (sarcoma,  fibrosarcoma).  But  these 
cases  are  as  a  matter  of  course  to  be  looked  upon  as 
inoperable,  because  incomplete  extirpation  will  lead  to 
recurrence,  and  also  in  these  cases  the  chiasma  is  more 
frequently  actually  infiltrated  with  new  growth,  a  condition 
which  excludes  the  possibility  of  obtaining  a  favourable 
result  as  regards  vision,  by  operation.  Fig.  11  (PL  III) 
shows  the  result  of  an  autopsy  from  one  of  my  cases,  in 
which  the  patient  died  in  consequence  of  the  operation, 
and  in  which  the  disturbance  of  vision  had  developed 
within  a  short  time,  as  a  typical  bitemporal  hemianopia, 
without  simultaneous  accompanying  trophic  disturbances. 

The  most  typical  and  most  characteristic  visual  dis- 
turbance in  affections  of  the  hypophysis  is  undoubtedly 
heteronymous  bitemporal  hemianopia — a  condition  which 
has  been  observed  in  about  40  per  cent,  of  cases  of 
hypophysis  tumours  and  affections  of  the  infundibulum, 
with  and  without  acromegaly,  etc.  This  was  more 
frequently  observed  in  hypophysis  affections  with  acrome- 
galy (about  50  per  cent.)  than  in  those  without  trophic 
disturbances  (about  30  per  cent.).  In  part  the  reason 
for  this  may  be,  that  since  the  year  1886,  when  the 
nature  of  acromegaly  was  established,  the  clinical  investi- 
gation of  disturbances  of  vision  has  become  considerably 
more  accurate  than  was  the  case  previous  to  that  epoch  ; 
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and  it  is  to  tliat  earlier  period  that  a  great  number  of 
the  cases  of  hypophysis  tumours  without  acromegaly  in 
our  reports  belong.  If  a  corresponding  proportion  of 
these  cases  of  visual  disturbance  without  detailed 
particulars  as  to  their  clinical  phenomena  were  added  to 
the  figures  for  bitemporal  hemianopia,  as  would  be  quite 
justifiable;  the  percentage  for  this  affection  would  rise 
considerably.  The  diagnosis  of  bitemporal  hemianopia 
mav  be  made  with  certainty,  from  the  median  sharply 
defined  vertical  line  bounding  the  defect  in  the  field  of 
vision,  whether  for  white  or  only  for  colours,  with  preser- 
vation of  the  nasal  halves  of  the  field  of  vision,  and 
this  holds  good  even  when  one  eye  has  already  become 
totally  blind.  Occasionally  even,  a  quadrant-shaped  re- 
mainder in  the  nasal  half  of  the  field  of  vision  of  one  eye 
with  a  sharp  vertical  bounding  line,  and  perhaps  also  with  a 
linear  horizontal  boundary,  will  justify  a  diagnosis  of  bitem- 
poral hemianopia.  even  when  the  other  eye  is  totally  blind. 

A  careful  study  also  of  unilateral  anomalies  of  the  field 
of  vision,  the  ether  eye  being  blind,  often  permits  a 
sure  diagnosis  of  a  lesion  in  the  chiasma,  indicating  fre- 
quently a  hypophysis  affection. 

The  frequency  of  an  affection  of  the  hypophysis  in 
cases  of  bitemporal  hemianopia  is  very  plainly  shown  by 
a  careful  analysis  of  my  materials  for  the  last  ten  years 
undertaken  by  Bogatsch.      The  statistics  are  as  follows  :* 

(1)  An  affection  of  the  hypophysis   certain,  or 

extremely  probable,  according  to  the 
results  of  operation,  autopsy,  or  Rontgen- 
ray  photography  .  ....       19  eases. 

(2)  Cases   in  which   an  affection    of   the  hypo- 

physis was  not  excluded         .  .  4     ,, 

(3)  Cerebral  syphilis    .  .  .  .  .3 

(4)  Brain  tumours  seated  elsewhere  .  2 
5    ^Etiology  ii<«t  demonstrable      .  .  .6 

*  a-;    v  i  ,  1912,  Heae  Folgq,  Bd   rir,p.  'U3, 
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Therefore  over  50  per  cent,  of  the  cases  had  an 
affection  in  the  hypophysis  or  in  its  vicinity. 

The  difference  in  the  standpoint  with  regard  to  hypo- 
physis affections  as  a  cause  of  bitemporal  hemianopia 
before  and  after  1886  is  shown  by  the  following  numbers  : 


Before  1886. 

After  1886. 

Per  cent. 

Per  cent. 

5 

about  50 

.      40 

„      13 

Hypophysis  affections 
Without  known  aetiology 

The  occurrence  of  bitemporal  hemianopia  is  explained 
by  taking  into  consideration  the  mode  of  growth  of  hypo- 
physis tumours.  Considering  in  the  first  place  tumours 
of  the  sella  turcica,  it  is  manifest  that  in  consequence 
of  the  very  gradual  displacement  of  the  chiasma  from 
below,  vision  may  remain  intact  for  a  long  time,  and  also 
that  in  consequence  of  the  growth  of  the  tumour  in  the 
direction  of  the  stalk  of  the  hypophysis,  it  will  usually  be 
the  posterior  angle  of  the  chiasma  which  is  implicated.  In 
this  case  the  commencement  of  the  defect  as  a  para- 
central temporal  scotoma  with  tolerably  good  preservation 
of  the  rest  of  the  temporal  fields  may  be  of  diagnostic 
importance. 

In  about  9  per  cent,  of  my  observations  of  bitemporal 
hemianopia  syphilis  was  demonstrable — a  relatively  low 
percentage  as  compared  with  the  frequency  of  tumour  of 
the  hypophysis  (about  50  per  cent.).  Some  of  these  syphi- 
litic cases  were  also  characterised  by  other  associated 
basal  and  cerebral  phenomena  which  are  less  common  in 
hypophysis  tumours. 

It  is  evident,  at  any  rate,  that  the  occurrence  of 
bitemporal  hemianopsia  renders  a  diagnosis  of  hypophysis 
tumour  extremely  probable,  and  when  trophic  disturbances 
are  found  in  addition  (acromegaly,  dystrophia  adiposo- 
genital is,  dwarfism,  etc.,  or  Rontgen-ray  evidence  of 
enlargement  of  the  sella  turcica  or  disappearance  of  its 
posterior  wall),  or  when  even  a  single  one  of  these 
latter  symptoms  is  present,  the  diagnosis  may  be  regarded 
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as  certain.  Gummatous  disease  of  the  chiasms  can 
scarcely  lead  to  the  simultaneous  occurrence  of  these 
typical  symptoms. 

Among  173  autopsies  (from  the  observations  of  myself 
and  others)  of  hypophysis  tumours  with  and  without 
acromegaly,  I  only  once  found  mention  of  a  gummatous 
new  growth. 

In  the  great  majority  of  cases  of  hypophyis  tumours 
with  bitemporal  hemianopia  the  ophthalmoscopic  appear- 
ances, if  not  negative,  as  they  may  be  in  an  early  stage, 
are  those  of  a  simple  descending  optic  atrophy,  and  when 
the  affection  has  lasted  for  any  considerable  time  this  is 
seldom  absent.  In  about  24  per  cent,  of  all  hypophysis 
tumours  with  disturbances  of  vision  simple  atrophic  dis- 
coloration of  the  discs  was  found,  choked  discs,  on  the 
other  hand,  in  about  9  per  cent,  only,  and  optic  neuritis 
in  nearly  the  same  percentage. 

More  rare  than  bitemporal  hemianopia  is  a  peripheral 
more  or  less  concentric  contraction  of  the  field  of  vision, 
signifying  a  peripheral  affection  of  the  optic  nerves ; 
its  occurrence  on  one  side  is  especially  infrequent.  Occa- 
sionally, also,  it  may  happen,  as  was  shown  by  one  of  my 
observations,  that  the  disturbance  of  vision  may  com- 
mence under  the  form  of  a  concentric  contraction  of  the 
field,  leading  even  temporarily  to  complete  blindness, 
which  may  then  give  place  to  a  bitemporal  hemianopia. 
A  certain  degree  of  improvement  in  the  visual  disturbance, 
and  defects  in  the  field  of  vision,  is  not  infrequently 
observed  in  cases  of  tumour  of  the  hypophysis.  Con- 
siderable fluctuations  and  signs  of  retrogression  in  the 
visual  disturbances  are  therefore  not  to  be  regarded  as 
invalidating  a  diagnosis  of  pituitary  tumour. 

Choked  disc  in  hypophysis  tumours  (about  9  per  cent.) 
is  very  much  rarer  than  in  brain  tumours  in  other  situa- 
tions, especially  in  the  posterior  cranial  fossa.  This 
frequent  absence  of  choked  disc  while  other  cerebral 
symptoms  are  present  is  undoubtedly  of  importance  in 
the   differential    diagnosis   of    basal  hypophysis   tumours. 
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There  is  also  no  doubt,  in  my  opinion,  that  in  this  case 
the  occlusion  of  access  to  the  optic  nerve-sheaths  by 
compression  on  the  part  of  the  tumour  plays  an  essential 
role  (Rath,  Yamaguchi  and  others).  I  have  repeatedly  been 
able  to  observe  at  autopsies  how,  in  spite  of  much  dis- 
placement of  the  optic  nerve-trunk  against  the  upper  wall 
of  its  bony  canal,  due  to  pressure  of  the  tumour  from 
below,  a  true  constriction  of  the  nerve  at  its  entrance 
into  the  bony  canal  was  not  demonstrable. 

Choked  disc  is  only  relatively  rarely  combined  with 
bitemporal  hemianopsia,  simple  optic  atrophy  being  more 
frequent.  Occasionally  choked  disc  in  hypophysis  tumour 
suggests  a  complication  with  hydrocephalus  interim  s 
(Cushing),  a  condition  which  by  itself  is  capable  of  ex- 
plaining the  occurrence  of  choked  disc.  But  in  general, 
hypophysis  tumour  is  not  frequently  combined  with  hydro- 
cephalus. Choked  disc  is  more  rarely  found  in  hypo- 
physis tumours  with  acromegaly  than  in  those  without 
trophic  disturbances.  These  facts  with  regard  to  choked 
disc  are  true  also  for  non-prominent  optic  neuritis. 

As  compared  with  bitemporal  hemianopia,  homonymous 
hemianopia,  due  to  an  optic  tract  lesion,  is  very  rare  in 
hypophysis  tumour  (1  :  12),  and  occurs  less  often  in  hypo- 
physis tumours  without  acromegaly  than  in  those  with 
trophic  disturbances.  In  about  one  half  of  the  cases  an 
incomplete  atrophic  discoloration  of  the  discs  is  also  present. 
The  occurrence  later  of  total  blindness,  due  to  a  con- 
tinuous progress  of  the  originally  homonymous  hemianopic 
defect  (Hirschl  and  others),  as  well  as  the  occurrence  of 
a  symmetrical  reduction  in  the  hitherto  retained  halves  of 
the  field  of  vision,  indicate  likewise  a  basal  tract  affec- 
tion. A  gradual  symmetrical  reduction  in  the  halves  of 
the  homonymous  fields  of  vision  which  have  hitherto  been 
retained  points  to  the  second  optic  tract  becoming  affected. 
If  the  destructive  effect  of  a  hypophysis  tumour  affecting 
one  tract  spreads  directly  to  the  chiasma,  and  so  impli- 
cates the  still  retained  halves  of  the  homonymous  fields, 
the  further   constriction  of  the  fields  will  probably  not  be 
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strictly  symmetrical  ;•  it  will  most  probably  first  attack  the 
remaining  temporal  halves,  corresponding  with  a  probable 
affection  by  the  tumour  of  the  crossed  fibres. 

An  accurate  analysis  of  the  deterioration  in  the  field  of 
vision  thus  renders  possible  a  more  exact  basal  localisation. 
Occasionally  a  more  or  less  distinct  hemianopic  reaction  of 
the  pupil  (Wernicke)  is  also  of  diagnostic  value. 

Paralysis  of  the  ocular  muscles  in  hypophysis  tumour 
plays  a  very  subordinate  role  as  compared  with  visual 
disturbances,  and  here  also  there  is  probably  a  difference 
between  hypophysis  tumour  with  acromegaly  or  other 
trophic  disturbances,  and  those  without  such  chang-es.  In 
the  latter,  paralysis  of  the  ocular  muscles  is  more  frequent 
(about  25  per  cent.)  than  in  the  former  (about  10  per  cent.). 
Paralysis  of  the  oculomotor  nerve  preponderates  greatly, 
as  may  easily  be  understood  from  the  topography  of  hypo- 
physis tumours.  The  proportion  of  oculomotor  to  abducens- 
paresis  is  about  as  5:1,  and  even  in  the  latter  affection  the 
case  is  seldom  one  of  isolated  abducens  paresis,  but  gene- 
rally of  an  association  of  that  condition  with  a  simultaneous 
oculomotor  affection,  i.  e.  an  ophthalmoplegia;  in  addition 
there  is  sometimes  simultaneous  visual  disturbance.  The 
oculomotor  paresis  may  be  present,  as  an  isolated  pheno- 
menon, permanently,  or  for  some  time,  and  also  may  be 
limited  to  single  branches.  Occasionally  it  may  find  its 
expression  only  in  a  unilateral  dilation  of  the  pupil  with 
retention  of  the  light  reaction,  or  in  an  isolated  ptosis. 

Bilateral  oculomotor  paresis  or  unilateral  complete 
paralysis  of  all  the  branches  is  rather  a  rare  occurrence. 
An  oculomotor  paresis  of  one  side  with  a  body-paresis  of 
the  other  (crossed  paralysis)  is  likewise  very  rare,  and 
signifies  an  unusually  extensive  invasion  of  the  proce-< 
posteriorly,  towards  the  region  of  the  eras  cerebri. 

In  all  these  cases  the  simultaneous  presence  of  true 
visual  disturbances  is  very  frequent. 

A  certain  fluctuation  in  the  amount  of  paralysis  of  the 
eye-muscles  may  be  observed,  and  may  sometimes  reach  a 
striking   degree,  as   in    one    of    my   cases   winch    came    to 
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autopsy ;  but  in  this  instance  the  cystic  pituitary  tumour 
had  reached  enormous  dimensions. 

The  state  of  the  pupil  affords,  on  the  whole,  few  signs 
characteristic  of  the  existence  of  a  pituitary  tumour,  except 
for  the  occasional  occurrence  of  isolated  dilatation  of  one 
pupil  with  more  or  less  good  preservation  of  the  light- 
reaction. 

Nystagmus  is,  on  the  whole,  a  rare  symptom,  occurring 
in  about  6  per  cent,  of  the  cases  of  acromegaly,  and  being 
apparently  more  frequent  in  such  cases  than  in  pituitary 
tumours  without  trophic  disturbance. 

An  affection  of  the  trigeminus  is  very  rare,  and  is 
scarcely  ever  observed  in  non-malignant  pituitary  tumours ; 
occasionally  it  is  seen  in  malignant  cases. 

Accompanying  exophthalmos  is  rare  (about  8  per  cent), 
and  of  little  importance  in  the  diagnosis.  It  is  caused, 
according  to  reported  cases,  partly  by  pressure  of  the 
tumour  on  the  sinus  cavernosus,  partly  by  hypertrophy  of 
the  adipose  tissue,  and  partly  by  the  tumour  growing  into 
the  orbit.  Among  my  own  cases  I  have  not  seen  pro- 
nounced exophthalmos. 

What  is  the  Duty  of  the  Oculist,  with  regakd  to  these 
Patients,  when  a  Surgical  Operation  is  suggested? 

The  first  question  to  be  considered  is,  what  will  become 
of  patients  who  do  not  undergo  an  operation ;  how  long 
will  they  continue  to  live,  and  how  long  will  they  retain 
their  sight?  In  the  absence  of  sufficiently  extensive  statis- 
tical data,  this  question  has  not  hitherto  been  satisfac- 
torily solved. 

In  the  course  of  the  last  fifteen  years  about  12  per  cent, 
of  my  cases  not  operated  upon  have  succumbed,  and  several 
of  them  were  not  completely  blind  till  their  death  ;  the 
period  of  observation  has  .extended  to  fourteen  years.  In 
some  cases  malignant  tumours  were  in  question,  which 
must  always  be  looked  upon  as  inoperable,  and  in  which, 
even  in  the  most  favourable  case,  an  operation  could  have 
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had  no  lasting  beneficial  result.  It  is  true  1  was  not  able 
subsequently  to  obtain  information  about  all  my  cases, 
and  a  post-mortem  examination  was  possible  only  in  some 
of  them,  so  that  the  nature  of  the  tumour  could  not 
always  be  determined. 

I  believe  that  about  15  per  cent,  of  the  cases  of  pituitary 
tumours,  from  their  malignant  nature,  offer  no  chance  of 
cure  by  operation,  a  total  extirpation  being  impossible,  and 
a  recurrence  consequently  inevitable.  It  is  often  difficult, 
from  the  clinical  symptoms,  to  diagnose  the  nature  of  the 
tumour  with  any  degree  of  certainty. 

Nevertheless,  I  believe  that  affections  appearing  late  in 
life  and  showing  comparatively  rapid  progress  of  the 
disease,  especially  disturbances  of  vision,  give  rise  to  the 
suspicion  of  a  malignant  tumour.  In  several  of  my  cases 
an  autopsy,  agreeing  with  the  clinical  course  of  the  disease, 
has  confirmed  this  assumption.  These  are  just  the  cases 
which  do  not  show  pronounced  signs  of  general  trophic 
disturbance  (acromegaly,  dystrophia  adiposo  -  genitalis, 
dwarfism,  etc.).  The  absence  of  such  trophic  disturb- 
ances and  a  rapid  deterioration  of  vision,  as  also  the 
appearance  of  comparatively  early  and  intense  cerebral 
symptoms,  are  therefore  from  the  beginning  unfavourable 
as  regards  the  operative  prognosis. 

Chronic  progress,  for  years,  or  sometimes  for  decades, 
with  very  slowly  advancing  visual  disturbance,  interrupted, 
it  may  be,  by  stationary  periods,  and  with  pronounced 
trophic  disturbances  (acromegaly,  dystrophia  adiposo- 
genital, dwarfism,  etc.),  conditions  which  occur,  accord- 
ing to  my  experience,  in  about  70  per  cent,  of  the  cases, 
justify  the  conclusion  that  the  new  growth  is  of  a  non- 
malignant,  merely  displacing,  not  infiltrating  nature. 
In  such  instances  violent  cerebral  symptoms,  which  are 
very  distressing  to  the  patient  (headache,  paralysis,  epi- 
leptic attacks),  are  often  absent  for  some  time  during  the 
course  of  the  disease,  but  they  may  ultimately  lead  to 
blindness  and  death.  These  cases  naturally  offer  ;i  better 
prognosis  for  operation.      But  in    view    of    the    fact    that 
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such  patients  not  infrequently  retain  a  certain  amount  of 
vision  for  years,  and  during  this  time  are  able  to  work, 
it  is  not  always  clear  that  the  ophthalmologist  should 
urge  an  operation.  I  know  a  patient  who  carried  out 
his  vocation  as  a  commercial  traveller  for  eight  years  in 
this  condition  of  advanced  bitemporal  hemianopsia  with- 

Fig.  14. 
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From  a  case  of  hypophysis  tumour  with  dystrophia  adiposo-genitalis. 
This  remnant  of  field  remained  unchanged  for  fourteen  years. 

out  any  considerable  cerebral  complaints  or  trophic  dis- 
turbance. But  lately,  after  a  prolonged  pause,  a  further 
gradual  deterioration  of  the  remaining  nasal  field  of  his 
only  seeing  eye  occurred.  He  was  then  operated  upon 
(Kiittner)  and  recovered  ;  on  opening  the  sella  turcica  from 
below  a  cystic  tumour  was  found,  but  in  spite  of  its  removal 
a  further  deterioration  of  the  sight  occurred,  with  relatively 
good   general  health.       Another  patient,  in   her  thirtieth 
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year,  who  had  suffered  from  symptoms  of  pituitary  tumour 
for  many  years,  showed  imperfect  development  of  the  geni- 
tals, failure  of  menstruation,  semi-virile  build,  trophic  dis- 
turbances of  the  skin  (absence  of  secretion  of  sweat), 
adipositas,  a  slight  degree  of  acromegaly,  congenital  medial 
harelip,  and  came  seven  years  ago  under  my  observation 
with  one  eye  nearly  blind  and  advanced  temporal  heini- 
anopia  of  the  other.  Her  condition  has  remained  stationary, 
on  the  whole,  except  for  a  slight  slow,  deterioration 
within  the  last  two  years.  I  am  convinced  that  the 
beginning  of  this  pituitary  affection  dates  back  to  her 
earliest  youth,  and  that  it  was  only  after  long  years  that 
it  began  to  produce  its  pernicious  effect  on  the  sight  in 
the  form  of  bitemporal  hemianopia.  The  patient  suffered 
also  from  chronic  nephritis.  She  was  unwilling  to  submit 
to  an  operation.  In  another  case  of  pituitary  tumour  with 
dystrophia  adiposo-genitalis  in  a  young  man,  set.  21  years, 
whose  one  eye  was  quite  blind,  a  small  remnant  of  the 
field  of  vision  (in  the  form  characteristic  of  bitemporal 
hemianopia)  remained  unchanged  in  the  nasal  half  of  the 
other  field  for  fourteen  years,  and  the  general  state  of 
health  remained  comparatively  good  (see  Fig.  14).  An 
early  operation,  even  if  successful,  would  have  been  of  no 
benefit  to  this  patient,  for  the  dystrophic  disturbances 
(adipositas,  etc.),  being  the  result  of  diminished  functional 
activity  of  the  gland,  could  not  have  improved.  On  the 
other  hand,  the  little  remaining  sight,  which  has  remained 
intact,  might  have  been  endangered  by  the  operation. 

In  another  case,  a  six-year-old  child  had  become  blind 
at  a  very  early  age,  under  the  picture  of  left-sided  optic 
atrophy;  the  left  eye  was  divergent.  The  second  eye 
showed  advanced  temporal  hemianopia,  which,  however, 
remained  unchanged  during  two  and  a  half  years'  observa- 
tion. There  were  no  pronounced  trophic  bodily  disturb- 
ances. The  operation,  performed  by  the  intra-nasal  route, 
led  to  fatal  meningitis,  and  the  autopsy  revealed  a  cystic 
degenerated  adenoma  of  the  pituitary  body. 

In  a  fifth  case  tlic  patient    was   a   woman,  rat.  30  years, 
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who  had  been  married  ten  years,  who  had  never  menstru- 
ated, and  who  had  an  infantile  uterus.  One  eye  had  been 
weak-sighted  for  fifteen  years,  but  this  was  looked  upon  as  a 
congenital  amblyopia.  There  were  no  other  trophic  bodily 
disturbances.  During  one  year  a  gradually  progressing 
visual  disturbance  had  commenced  in  the  other  eye,  com- 
bined lately  with  distinct  cerebral  symptoms — failing- 
memory,  temporary  somnolence,  diminution  of  intelligence 
and  pains  in  the  right  arm  and  leg,  without  much  headache. 
There  was  typical  temporal  hemianopic  constriction  of 
the  field  of  vision  and  much  enlargement  of  the  sella 
turcica,  according  to  a  Rontgen-ray  picture.  The  opera- 
tion of  Schloffer  (Kiittner)  was  successfully  performed  on 
one  side,  and  revealed  a  cystic,  degenerated,  non-malignant 
pituitary  tumour  j  up  to  the  present  the  condition  remains 
stationary  (time  of  observation,  four  months). 

I  quote  these  cases  as  examples  of  the  extraordinarily 
slow  course  of  the  symptoms  of  pituitary  tumour,  of  the 
fact  that  a  pause  of  years  may  take  place  in  the  pro- 
gress of  the  visual  disturbance,  and  that  non-malignant 
tumours  of  many  years'  standing,  with  visual  disturbances, 
typical  X-ray  findings,  etc.,  are  not  always  associated  with 
trophic  disturbances  of  the  body.  Frequently,  however, 
the  existence  of  trophic  disturbances,  such  as  acromegaly, 
dwarfism,  dystrophia  adiposo-genitalis,  anomalies  of  the 
hair,  proves  the  relatively  non-malignant  nature  of  the 
tumour  even  in  the  presence  of  a  typical  positive  X-ray 
examination. 

That  malignant  pituitary  tumours  or  tumours  in  the 
pituitary  region  may  lead  to  trophic  bodily  disturbances 
cannot  be  denied,  but  according  to  my  own  experiences 
this  is  rare. 

I  believe  also  that  the  comparatively  rare  cases,  where 
the  symptoms  of  pituitary  tumour  are  accompanied  by  the 
early  appearance  of  homonymous  hemianopia  (indicating 
an  affection  of  the  tract),  are  more  often  due  to  a  malig- 
nant than  to  a  non-malignant  tumour,  at  least  this  was 
the  case  in  two  of  my  observations.    But  the  cases  with 
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early  homonymous  hemianopia  naturally  offer  less  chance 
of  operation  on  account  of  the  wider  extension  of  the 
tumour  backwards. 

The  development  of  typical  choked  disc  or  pronounced 
optic  neuritis  with  comparatively  rapid  deterioration  of 
vision  also  points  to  malignancy  of  the  new-growth 
and  to  a  probable  complication  with  hydrocephalus  inter- 
nus.  In  one  of  my  cases  a  partial  homonymous  hemi- 
anopia (partial  affection  of  the  tract)  was  associated  with  a 
more  concentric  restriction  of  the  other  homonymous  half 
of  the  field  of  vision,  cause  1  by  the  peripheral  optic  nerve 
lesion  (choked  disc).  The  possibility  that  a  hydro- 
cephalic dilatation  of  the  third  ventricle,  with  a  diverti- 
culum of  the  floor  and  pressure  on  the  middle  part  of  the 
chiasma,  may  produce  the  picture  of  bitemporal  hemi- 
anopia and  expansion  of  the  sella  turcica  (in  the  Rontgen 
photograph)  is  not  to  be  denied.  I  myself,  as  already 
mentioned,  have  seen  many  years  ago  such  a  case,  which 
was  confirmed  by  autopsy.  But  I  think  such  an  occur- 
rence extremely  rare. 

We  see,  therefore,  that  the  ophthalmologist  is  often  in 
a  great  dilemma  with  regard  to  his  patient  when  it  is  a 
question  of  urging  an  operation  for  pituitary  tumour  with 
associated  visual  disturbance. 

The  non-malignancy  of  the  tumour  and  its  displacing 
non-infiltrating  nature  must  be  predicable  with  certaint}^, 
if  operation  is  to  be  recommended  with  a  good  conscience  ; 
for  if  the  tumour  is  malignant  the  operation  is  hopeless 
from  the  outset,  since  total  extirpation  is  impossible,  and 
the  vision  which  still  remains  may  be  immediately  lost. 

But  when  a  case  of  presumably  non-malignant  pituitary 
tumour  comes  under  our  observation  immediate  operation 
can  scarcely  be  recommended.  It  must  be  preceded  by 
careful  observation  of  the  visual  disturbance  and  disturb- 
ance of  the  field  of  vision,  and  as  long  as  these  remain 
stationary  and  no  severe  cerebral  symptoms  appear,  we 
must  desist  from  operation. 

If,  on  the  other  hand,  a  slowly  progressing  diminution 


BOWMAN    LECTURE.  CIX 

of  sight  is  observed,  then  operation  is  advisable.  I  am 
indeed  of  opinion  that  70  per  cent,  of  the  pituitary  tumours 
may  be  considered  non-malignant  and  operable  ;  also  that 
many  cases  described  in  the  literature  as  sarcoma  (in  the 
sense  of  showing  Benda's  specific  granule  staining)  are 
rather  to  be  looked  upon  as  non-malignant  adenomata 
(Hanau,  Lowenstein,  Creutzfeld,  etc.) 

The  question  wli ether  syphilis  is  the  cause  of  the  'pituitary 
affection  must,  of  course,  be  carefully  weighed  before  the 
operation  is  undertaken  (history,  Wassermann  reaction, 
etc.).  In  cases  where  the  examination  is  positive  energetic 
antisyphilitic  treatment  must  be  tried.  But  on  the  whole 
syphilitic  diseases  of  the  pituitary  body  which  may  be  mis- 
taken for  pituitary  tumour  are  rare ;  trophic  disturbances, 
such  as  acromegaly,  dystrophia  adiposo-genitalis,  dwarfism, 
etc.,  scarcely  ever  occur  in  syphilitic  diseases,  which  is 
also  a  rare  affection.  Moreover,  basal  syphilitic  diseases 
affecting  the  chiasma  under  the  picture  of  bitemporal 
hemianopia  are  almost  always  accompanied  by  simul- 
taneous affections  of  other  basal  cerebral  nerves,  which 
is  very  seldom  the  case  in  pituitary  tumour. 

In  syphilitic  gummatous  chiasma  disease  the  course  of 
the  visual  disturbance  is  usually  different  from  that  which 
obtains  in  bitemporal  hemianopia,  the  result  of  pituitary 
tumour.  A  quicker  progress,  sometimes  associated  with 
great  fluctuations,  occasionally  amounting  to  complete 
blindness  with  subsequent  recovery,  are  characteristics 
which  are  seldom  observed  in  bitemporal  hemianopia 
due  to  pituitary  tumour.  These  peculiarities  in  the 
course  of  syphilitic  chiasma  disease  are  explained  by  the 
fact  that  it  is  mostly  a  question  of  primary  gummatous 
disease  of  the  chiasma  itself,  or  of  an  invasion  of  the 
process  from  the  neighbourhood,  not,  as  is  the  rule  in  the 
case  of  pituitary  tumours,  of  a  slow  compression  from 
below  pushing  the  chiasma  upwards  or  of  damage  to  its 
posterior  angle  at  the  point  of  decussation.  According  to 
my  experience  brain  syphilis,  especially  the  basal  form,  led 
to  bitemporal  hemianopia  in  about  6  per  cent,  of  the  cases. 
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But  the  differential  diagnosis  of  brain-syphilis  and 
pituitary  tumour  ought,  as  a  rule,  to  offer  no  great  diffi- 
culty. 

Tuberculosis  of  the  pituitary  body  is  likewise  very  rare. 
(Schmidt,  Hiiter,  de  Yecchi  u.  Bolognesi,  Cushing, 
Haushalter  and  Lucien,  etc.) 

It  seems  to  be  quite  exceptional  that,  as  in  the  case 
of  Cushing,  solitary  tuberculosis  of  the  anterior  pituitary 
lobe  should  give  rise  to  trophic  disturbances  such  as 
dystrophia  adiposo- genitalis.  Tuberculosis,  therefore, 
scarcely  enters  into  the  question  of  operations  on  the 
pituitary  body ;  and  it  must  also  be  taken  into  considera- 
tion that  tuberculosis  may  cause  meningitis  in  the  neigh- 
bourhood of  the  chiasma,  as  in  the  case  of  Creutzfeld, 
which  would  diminish  the  chances  of  successful  inter- 
vention. 

The  question  as  to  the  prognosis  of  operation  is,  of 
course,  of  paramount  importance.  My  experience,  in  the 
cases  which  came  under  my  own  observation,  is  compara- 
tively unfavourable.  In  all  there  were  eight  cases,  of 
which  four  died  shortly  after  operation  (i.e.  50  per 
cent.)  ;  in  three  of  them  meningitis,  and  in  one  recurrence 
of  the  sarcoma,  were  the  causes  of  death.  In  one  case  a 
certain  degree  of  improvement  was  noted  ;  twice  the  con- 
dition remained  the  same  as  before  the  operation  ;  and 
once,  in  spite  of  a  successful  operation,  gradual  diminution 
of  sight  occurred  ;  four  times  the  operation  was  performed 
in  two  stages,  and  four  times  in  one  ;  of  the  four  cases 
operated  in  two  stages,  two  died,  and  of  the  four 
operated  in  one,  also  two,  so  that  there  was  no  difference 
in  this  respect.  In  any  case  the  three  deaths  from 
meningitis  prove  that,  in  spite  of  all  aseptic  measures, 
this  cause  of  a  fatal  issue  is  not  always  to  be  avoided. 

According  to  the  present  statistics  in  the  literature 
regarding  operation  the  prognosis  quoad  vitam  seems  con- 
siderably more  favourable  (death  in  23  per  cent.)  ;  the 
prognosis  of  the  operation  seems  indeed  to  improve  with 
the  further  perfection  of  the   intranasal   method.      I  may 
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refer  you  here  to  the  statistical  data  of  Hirsch  (1912), 
according  to  which  he  had  11*5  per  cent,  of  deaths  ;  of 
twenty-nine  patients  of  dishing' s  13*7  per  cent,  died  ;  of 
forty-five  patients  operated  upon  by  Schloffer's  method 
(different  operators — diiari,  Hochenegg,  Kocher,  etc.),34"8 
per  cent.  ;  of  fourteen  patients  of  v.  Eiselberg's  (operated 
upon  by  the  modified  Schloffer's  method),  28*5  per  cent.  • 
and  of  those  operated  upon  by  KanavePs  similar  methods 
(Halstead,  Cushing),  18*7  per  cent. 

It  is,  of  course,  not  for  me,  as  an  ophthalmologist,  to 
pass  judgment  on  the  advantages  or  disadvantages  of  the 
different  surgical  methods.  The  intracranial  methods, 
whether  proceeding  from  the  anterior  or  middle  cranial 
fossa,  are  to  be  rejected  on  account  of  the  extent  of  the 
operation,  and  the  attendant  danger  to  the  life  of  the 
patient  and  to  the  preservation  of  the  remaining  sight, 
especially  when  we  remember  that  even  the  successful 
total  extirpation  of  a  pituitary  tumour  would  be  fatal. 
I  draw  attention  to  the  experiments  on  animals  made  by 
Marinesco,Vassale,  Sacchi,  Gatta,  Caselli,  Pirrone,  Paulesco, 
Cushing,  Aschner,  etc.,  which  show  that  total  extirpation 
of  the  pituitary  body  leads  to  death,  while  if  a  portion  be 
left  a  fatal  issue  may  be  prevented,  although  severe  trophic 
disturbances  analogous  to  dystrophia  adiposo-genitalis  may 
be  induced  in  consequence  of  diminished  function  of  the 
anterior  lobe.  Further,  let  me  remind  you  of  the  scattered 
observations  in  the  literature,  showing  that  destruction  of 
the  pituitary  body,  through  some  process  of  disease,  has 
led  to  a  fatal  issue. 

The  only  practicable  method  of  operating  on  the 
pituitary  body  therefore  is  by  the  transphenoidal  route, 
through  the  nose,  whether  by  laying  back  the  nose  as  a 
flap  (ectonasal)  (Horsley,  Schloffer,  v.  Eiselberg,  Proust, 
Cushing,  Kocher,  Hochenegg,  Kanavel  and  others),  by  an 
intranasal  procedure  (Hirsch),  or  by  the  palatine  route 
(Preysing,  Fr.  Koenig,  Ballance,  Durante).  The  results 
of  all  these  methods  compare  favourably  with  those  of 
the  intracranial  route,  and  they  not  only  tend  to  preserve 
vol.  xxxiv.  i 
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the  endangered  eyesight,  but  may  even  exercise  a  bene- 
ficial influence,  both  on  vision  and  on  the  trophic  disturb- 
ances and  cerebral  symptoms.  Nevertheless  a  death-rate 
of  about  23  per  cent.,  according  to  present  results,  is 
a  grave  admonition  to  caution  in  urging  operation,  since 
we  know  from  experience  that  such  patients  may  enjoy 
comparatively  good  health  and  sight  for  a  number  of 
years,  that  sometimes  even  considerable  pauses  may  occur 
in  the  visual  deterioration,  and  that  the  process  may 
become  stationary  and  even  improve.  The  favourable 
results  of  Hirseh  in  his  carefully  reported  twenty-eight 
cases  of  operation  with  a  mortality  of  11  o  per  cent,  are 
a  matter  of  special  gratification. 

Palliative  decompression  operations,  subtemporal  pallia- 
tive trephining,  ventricle  puncture  and  corpus  callosum 
puncture  can  have  no  lasting  result  in  pituitary  tumour, 
even  if  temporarily  beneficial. 

Reviewing  the  above-mentioned  data  I  would  express 
my  agreement  with  the  opinion  of  Melehoir,*  that  we  are 
by  no  means  entitled  to  recommend  operation  in  every 
case  where  a  pituitary  tumour  is  diagnosed.  But  little  is 
to  be  expected  from  non-operative  therapeutic  measures; 
except  occasionally  when  antisyphilitie  remedies  are  indi- 
cated. The  results  of  the  exhibition  of  pituitary  or  thyroid 
preparations  are  also  doubtful,  and  they  may  even  be  in- 
jurious in  cases  where  hyperfunetion,  with  enlargement  of 
the  pituitary  body,  is  the  probable  cause  of  the  peculiar 
trophic  and  visual  disturbances.  Only  in  cases  where  dimi- 
nished function  of  the  hypophysis  may  be  assumed  is  the 
use  oi  these  remedies  advisable.  Operation  cannot,  of 
course;  exercise  a  beneficial  influence  on  diminished  func- 
tion of  the  pituitary  body  with  such  secondary  disturbances 
a-  dystrophia  adiposo-genitalis,  dwarfism;  etc. 

Cast's  in  which  the  function  of  the  pituitary  body  i> 
impaired  by  the  pressure  »'f   a    tumour   in    the   vicinity    arc 
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evidently  very  rare,  and  such  tumours,  from  their  site, 
are  nearly  always  inoperable  from  the  outset. 

Progressive  visual  disturbance,  generally  under  the 
picture  of  bitemporal  hemianopia,  remains  always  the 
chief  indication  for  operation.  The  increase  of  other 
cerebral  symptoms  (headache,  somnolence,  etc.),  without 
visual  disturbance  and  without  changes  in  the  fundus 
oculi,  will  only  rarely  justify  operative  intervention,  if 
the  diagnosis  of  pituitary  tumour  is  confirmed  by  Rontgen- 
ray  photography. 

Symptoms  of  acromegaly  alone  must  not  be  considered 
a  sufficient  indication  for  operation,  as  in  some  cases 
they  may  be  conditioned  by  other  intracranial  lesions. 

Disturbances  of  Vision  and  Operations  in  Tower-Skull. 

According  to  my  belief  the  disturbances  of  vision  in 
tower-skull  as  well  as  in  scaphocephaly,  conditions  mainly 
caused  by  the  sagittal  sutures  having  united  too  early  in 
life,  offer  a  fairly  typical  and  uniform  picture.  In  about 
65  per  cent,  of  cases  with  fundus  changes,  according  to 
my  experiences,  the  condition  is  one  of  post-neuritic  optic 
atrophy.  In  the  great  majority  of  observations  in  the 
later  stages  of  the  disease,  the  post-neuritic  nature  of  the 
optic  atrophy  may  be  regarded  as  substantiated  with 
certainty  by  the  ophthalmoscopic  appearances  (obscured 
outline  of  the  disc,  circumpapillary  pigmentary  changes, 
abnormal  tortuosity  of  the  retinal  vessels,  a  greenish 
coloration  of  the  atrophied  papilla,  etc.).  In  those  cases 
where  the  picture  is  that  of  simple  optic  atrophy,  it  should 
be  considered  that  the  signs  of  a  previous  papillitis  may 
have  disappeared  entirely,  leaving  only  an  appearance 
resembling  that  of  simple  atrophy.  I  believe,  therefore, 
that  where  simple  atrophy  is  found  in  late  stages,  it  is 
nevertheless  to  be  taken  for  granted  that  a  great  per- 
centage of  these  cases  are  of  neuritic  origin.  I  do  not 
wish  wholly  to  deny  that  simple  descending  pressure 
atrophy    of    the   optic   nerves  also  takes   place   in   tower- 
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skull;  but  if  we  have  an  opportunity  of  observing  the 
disturbances  of  vision  in  such  patients  from  the  beginning, 
we  scarcely  ever  fail  to  find  neuritic  appearances,  and 
usually  they  take  the  form  of  a  prominent  choked  disc. 
1  am  also  convinced  that  the  great  majority  of  cases  with 
so-called  post-neuritic  atrophy  offered  originally  the 
appearance  of  prominent  choked  disc,  and  not  that  of 
non-prominent  simple  optic  neuritis.  In  about  18  per 
cent,  of  my  cases  I  was  able  to  observe  the  development 
of  visual  disturbance  in  early  life,  and  almost  always 
under  the  picture  of  choked  disc.  The  disturbance  of 
vision,  as  a  rule,  begins  before  the  age  of  seven,  perhaps 
most  frequently  at  the  ages  of  two  to  five.  But  at  that 
time  reliable  subjective  data  concerning  the  visual  dis- 
turbances are  not  usually  available,  and  since,  as  a  rule, 
marked  cerebral  symptoms  are  absent,  we  do  not  usually 
have  an  opportunity  of  seeing  the  patients  until  the  first 
inflammatory  optic  changes  have  run  their  course. 

It  is  a  peculiarity  of  the  visual  disturbances  that  they 
do  not  lead  to  total  blindness  ;  indeed  there  is  often  finally 
relatively  good  preservation  of  vision  in  one  or  both  eyes. 
Hence  the  early  stages  of  the  affection  are  so  much  the 
more  easily  overlooked  in  young  children. 

In  my  material  I  found  simple  optic  atrophy  in  about 
10  per  cent,  of  the  cases  with  ophthalmoscopic  changes; 
the  percentage  in  reported  cases  is  about  21,  but  this,  in 
my  opinion,  is  too  high.  Patry,  a  very  careful  observer, 
reports  about  15  per  cent,  from  his  material. 

I  have  seen  bilateral  total  blindness  in  about  7  to  8  per 
cent.  ;  amaurosis  in  one  eye,  and  a  high  degree  of  visual 
disturbance  in  the  other  in  10  per  cent.  ;  amaurosis  in 
one,  with  relatively  good  vision  in  the  other  eye  in  about 
15  percent.;  and  relatively  good  though  reduced  vision 
in  both  eyes  in  about  25  per  cent.  If  the  process  has 
once  run  its  course  and  come  to  a  standstill  (usually  after 
the  age  of  seven  years),  the  prognosis  with  regard  to  the 
preservation  of  the  remaining  amount  of  vision  is  relatively 
good,  i.  e.  the  disturbance  of  vision  becomes  stationary. 
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During  the  development  of  the  visual  disturbance  and 
after  a  considerable  deterioration  of  sight  has  occurred,  a 
certain  amount  of  improvement  may  again  take  place 
(v.  Graefe  and  others),  but  this  is  very  rare.  In  view, 
however,  of  the  possibility  of  operative  measures  being 
under  consideration,  it  is  important  that  the  fact  should 
be  mentioned. 

The  disturbance  in  the  field  of  vision,  moreover  (fre- 
quently a  more  or  less  irregular,  peripheral  contraction), 
is  such  as  is  observed  in  choked  disc.  Contraction  of  the 
field  of  vision  in  one  direction  only,  e.  g.  nasally  (Hirsch- 
berg,  Friedenwald,  Patry,  etc.),  is  very  seldom  observed. 
Occasionally  the  field  of  vision  is  free  in  spite  of  pro- 
nounced pathological  changes  of  the  optic  nerve. 

As  regards  the  pathogenesis  of  disturbances  of  vision, 
the  data  quoted  above  are  of  very  great  importance.  The 
first  manifestations  of  an  affection  of  the  optic  nerve  appear 
at  an  age  (not  after  seven  years,  generally  earlier,  perhaps 
two  to  five)  when  the  brain  is  growing  rapidly,  and  the 
cranium,  in  the  normal  state  of  its  sutures,  is  growing  rela- 
tively fast  along  with  it.  So  much  more  injurious,  therefore, 
will  be  the  effect  should  the  sutures  become  too  early  ossified. 

After  the  age  of  eight,  the  brain  increases  very  little  in 
weight  (Ziehen),  its  period  of  rapid  growth  being  com- 
pleted by  the  age  of  seven  (Merck el),  after  which  it  remains 
relatively  stationary  until  puberty,  when  the  skull  again 
resumes  vigorous  growth  until  it  assumes  its  definitive  form. 

True  synostosis  of  the  sutures  of  the  skull  begins  under 
normal  conditions,  in  males,  between  the  ages  of  twenty 
and  thirty  (Frederik).  But  if  ossification  of  the  sutures  is 
premature,  especially  in  early  childhood,  while  the  brain 
continues  to  grow  rapidly,  then  a  deforming  influence  is 
exercised  upon  the  brain  as  well  as  upon  the  base  of  the 
skull.  The  impressiones  digitatas  (see  Fig.  15  and  PI.  VI, 
fig.  lfi),  as  well  as  the  deformities  of  the  base  of  the  skull 
which  have  been  described  (unusually  deep  depression 
between  the  two  orbits  in  the  region  of  the  lamina  cribrosa, 
shortening  of  the  orbits  with  pressing  down  of  the  upper 
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orbital  wall,  and  frontal  displacement  of  the  greater  wings 
of  the  sphenoid  bone,  etc.),  suggest  that  increased  intra- 
cranial pressure  occurring  in  these  young  patients  produces 
the  same  ill  effects  upon  the  optic  nerve  as  does  intracranial 
pressure    due   to    other    causes    (brain    tumour,    hydroce- 

Fig.  15. 


Tower  skull. 

phalus,  etc.).  After  the  critical  period  of  rapid  growth 
of  the  brain  is  past,  the  process  in  the  optic  nerves  may 
come  to  a  standstill. 

These  considerations  furnish,  I  believe,  an  explanation 
of  the  disturbance  of  vision  in  tower-skull,  as  well  as  of 
the  neuritic  origin  of  the  optic  atrophy. 

This  opinion  is  also  shared  by  other  authors  (Bertram, 
Behr,  KiiM-h,  Dorfmann,  Friedenwald,  Heabner,  and 
others).     Behr  believes  th;>t  a  peculiar  constriction  of  the 
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optic  nerve  caused  by  a  dural  fold  in  the  membranous  intra- 
cranial portion  of  the  canalis  opticus  takes  place  ;  also 
that  such  pressure  may  be  favoured  by  an  abnormally  early 
entrance  of  the  carotid  artery  into  the  membranous  portion 
of  the  optic  canal.  The  disappearance  of  choked  disc, 
and  cessation  of  further  visual  disturbances,  Behr  explains 
thus  :  that  after  the  optic  nerve  trunks  have  been 
diminished  in  volume,  in  consequence  of  a  certain  amount 
of  atrophy,  the  lymph-circulation  between  the  sheaths  of 
the  optic  nerve  and  interior  of  the  cranium  again  becomes 
re-established,  and  thereby  the  injurious  pressure  upon 
the  optic  nerve  is  relieved.  Behr  and  Eskuchen  were  able 
to  show  by  lumbar  puncture  that  there  was  increased 
tension  of  cerebro-spinal  fluid  even  in  older  cases. 

Are  the  disturbances  of  vision  and  affection  of  the  optic 
nerve  in  tower-skull  due  to  an  accompanying  hydro- 
cephalus (Meltzer,  Bednarski,  Falke,  Jores,  Kedslob,  Vor- 
schiitz,  and  others)  ?  On  account  of  the  scanty  available 
post-mortem  material  this  has  not  yet  satisfactorily  been 
demonstrated.  The  number  of  really  instructive  post- 
mortem results  is  small,  and  Schloffer  has  already  called 
attention  to  the  few  observations  of  Ponfick,  Vorschiitz, 
Tilmann,  Jores,  and  Kuttner.  In  Ponfick's  case  death  was 
caused  by  acute  meningitis,  which  may  have  been  the  cause 
of  the  hydrocephalus.  In  the  autopsy  by  Jores,  the  poste- 
rior cranial  fossa  was  found  to  be  extraordinarily  deep, 
and  the  tooth  of  the  epistropheus  projected  like  a  promi- 
nent tumour,  causing  pressure  upon  the  medulla  oblongata 
and  altering  its  shape.  Kiittner's  instance  of  congenital 
hydrocephalus  is,  in  any  case,  not  to  be  considered  as 
belonging  to  one  of  the  ordinary  types  of  tower  skull. 
Schuhmacher  also  criticises  the  above  post-mortem  mate- 
rial, and  only  admits  the  cases  of  Vorschutz,  Tilmann,  and 
Jores.  He  holds  hydrocephalus  in  tower  skull  to  be  a 
rare  and  secondary  phenomenon.  The  cases  operated  upon 
by  Anton  and  Bednarski  also  showed  no  important  accu- 
mulation of  fluid  in  the  ventricles.  I  am  convinced  that  the 
increased  intracranial  pressure  with  its  destructive  effects 
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upon  the  optic  nerve  and  the  visual  functions  is  due  to  the 
disproportionate  size,  and  consequent  pressure  exercised  by 
the  growing  brain  against  the  non-yielding  cranium.  The 
absence  of  other  causes  of  heightened  intracranial  pressure 
is  proved  by  the  very  gradual  formation  of  the  changes, 
and  by  their  subsequently  coming  to  a  standstill. 

Some  authors  (Yirehow,  Falta,  Goldzieher,  Manz, 
Hirschberg,  Levi,  Bednarski,  Patry,  Yelhagen,  etc.)  con- 
sider that  chronic  meningitis  or  pachymeningitis  plays  an 
essential  part  in  the  aetiology  of  tower  skull  and  its  visual 
disturbances,  but  personally  I  would  not  attribute  much 
weight  to  these  factors. 

Constriction  of  the  bony  canal  of  the  optic  nerve 
(Michel,  Manz,  Ponfick,  Goldzieher,  Oberwarth)  is,  accord- 
ing to  my  conviction,  exceptional,  and  cannot,  generally,  be 
responsible  for  the  disturbance  of  vision.  Moreover,  I 
do  not  believe  that  the  slight  flattening  of  the  bony  optic 
canals  which  occasionally  takes  place  always  implies  a 
narrowing  of  their  lumen,  and  that  an  increase  in  the 
distance  between  the  entrances  of  the  optic  foramina  will 
have  a  destructive  influence  upon  the  optic  nerve. 

What  is  the  significance  of  the  above-mentioned  data 
with  respect  to  the  question  of  the  operatic*  treatment  of 
tower-skull  ? 

First  of  all  it  is  to  be  remembered  that  tower-skull  is 
frequently  associated  with  no  injurious  influence  upon 
the  sight.  In  other  cases  these  anomalies  of  the  cranium 
produce  visual  disturbances,  hut  these  disturbances  usually 
remain  partial,  and  do  not  iead  to  total  blindness.  At 
all  events,  the  relatively  low  percentage  (7  to  8  per  cent.) 
of  total  blindness,  even  in  cases  not  operated  upon,  must 
be  taken  into  account.  The  prognosis  of  choked  disc  or 
optic  neuritis]  due  to  tower-skull  differs  extraordinarily 
from  that  of  papillitis  in  brain  tumours,  etc.  it  i-  t"  be 
irded  ;i-  much  more  favourable. 

It  i-  of  very  great  importance  thai  the  operation  be 
undertaken,  if  at  all,  in  early  childhood  only,  during  the 

bive  Btage  of  the  affection  of  the  optic  nerve.      If  the 
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Illustrates  Professor  W.  Uhthofi's  Ophthalmic  Experiences 
and  Considerations  on  the  Surgery  of  Cerebral  Tumours 
and  Tower  Skull  (The  Bowman  Lecture). 

Fig.  16. — From  a  case  of  tower  skull.      Deforming  influence  on  the 
brain  of  premature  synostosis. 
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process  has  already  passed  through  its  inflammatory  period 
and  reached  the  stage  of  atrophy,  which,  as  a  rule,  is  at 
the  end  of  the  seventh  year  of  life,  then  operative  inter- 
ference will,  in  general,  no  longer  be  attended  by  a  good 
result.  But,  unfortunately,  most  patients  with  tower- 
skull  and  disturbance  of  vision  only  come  under  our 
observation  later  in  life. 

We  have,  indeed,  in  the  literature  a  series  of  reports 
of  cases  in  which  the  process  had  gone  on  to  atroph}r, 
which  were  yet  operated  upon  with  success,  even  later 
in  life  (Eskuchen,  Anton,  Riidiger-Rydygier,  Eiselsberg, 
Schloffer)  ;  and  in  other  instances  improvement  was 
obtained.  Schloffer  has  dealt  with,  and  in  part  criticised 
these  reports.  I  would  not  consider  the  cases  of  Eskuchen, 
Anton,  Riidiger-Rydygier,  and  v.  Eiselsberg  as  instances 
of  tower-skull  with  its  typical  clinical  symptom  of  visual 
disturbance.  One  case  (Eskuchen)  occurred  during  a 
marked  epidemic  of  cerebro-spinal  meningitis.  In  another 
case  (Riidiger-Rydygier),  a  man,  set.  45  years,  had  suffered 
a  severe  head  injury,  having  had  no  disturbance  of  vision 
previously.  From  its  course  the  case  of  Anton  also,  I 
think,  does  not  belong  to  this  group.  The  first  case  of 
Schloffer,  a  patient  aet.  27  years,  was  operated  upon  too 
late,  and  the  result  as  regards  vision  was  unsuccessful, 
because  the  active  process  in  the  optic  nerve  had  long 
previously,  in  early  childhood,  already  run  its  course. 

In  some  cases  operated  upon  at  an  early  age  the  issue 
was  somewhat  better  (Bednarski,  Dorfmann,  v.  Eiselsberg, 
Schloffer),  while  in  others  (Schuhmacher,  Vorschiitz- 
Tilmann-Jores,  Kiittner,  Lossen)  no  successful  results  were 
obtained;  indeed,  they  ended  fatally.  But  Schloffer  would 
not  allow  the  last  of  these  to  be  a  typical  tower-skull. 
With  regard  to  the  methods  hitherto  employed  in 
operating  on  tower-skull,  I  would  refer  to  the  latest 
publication    of  Schloffer. #      Kuttner's  two   cases   of  con- 

*  "  Uber  die  Grundlagen  und  Methoden  der  operativen  Behandlung 
der  Sehstorungen  beim  Turmschiidel/'  Beitr.  zur  Min.  Chirurgie,  Bd. 
xxxvi,  Heft.  2,  3,  1913. 
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genital  tower-skull,  of  which  only  one  was  operated  upon, 
must  certainly  be  looked  upon  as  great  rarities,  and 
different  from  the  ordinary  type. 

Schloffer  has  collected  from  literature  eleven  records 
of  operation  upon  tower-skull  ;  in  eight  of  these  optic 
atrophy  already  existed,  and  they  were  therefore  operated 
upon  too  late  ;  since  only  two,  or  at  the  most  three, 
had  choked  disc,  the  useful  observations  hitherto  existing 
are  very  few,  and  the  results  have  mostly  been  unfavour- 
able. Later  in  life,  when  optic  atrophy  is  already 
present,  I  would  consider  operation  not  only  hopeless, 
but  also,  on  account  of  the  danger  connected  with  it. 
unjustifiable. 

As  regards  the  question  of  the  operation  to  be  chosen, 
I  believe  that  a  decompressive  trephining  operation  should 
usually  be  employed,  and  that  only  at  the  proper  period 
of  life.  So  far  as  I  know,  no  hydrocephalus  interims 
is  found  in  typical  cases  of  tower-skull.  I  believe,  there- 
fore, that  the  operative  procedures  of  "  lumbar  puncture/' 
"  ventricle  puncture,"  and  puncture  through  the  corpus 
callosum  should  be  less  considered,  because  they  can  only 
be  indicated  in  the  presence  of  hydrocephalus  interims, 
which,  according  to  my  belief,  is  very  rare. 

As  to  the  efficiency  of  the  latest  "  canal  operation  "  of 
Schloffer,  which  consists  in  the  removal  of  the  upper  wall 
of  the  bony  optic  foramen  through  the  skull  base,  it  is 
still  impossible  to  form  a  conclusive  opinion.  It  is,  at 
all  events,  a  very  risky  procedure,  and  dangerous  to  the 
life  of  the  patient.  Both  of  his  cases  survived,  but  with- 
out any  essential  benefit.  I  cannot  altogether  agree 
with  his  hypothetical  considerations,  which  he  bases  on 
the  theories  of  Behr  regarding  the  formation  of  choked 
disc.  I  do  n«»r  think  ir  correct  to  regard  this  theory  as 
of  general  application,  being  convinced  that  in  mod 
instances  it  does  doI  explain  the  phenomena.  I  have 
learned  from  many  post-mortem  observations  in  cases 
of  choked  disc-  due  t<>  brain  tumours,  etc.,  thai  in 
fact     nothing    can     be    demonstrated    of    such     a     kind    a- 
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strangulation  of  the  optic  nerve  by  a  dural  fold  at  its 
entrance  into  the  cranial  cavity.  In  fact  such  a  separa- 
tion of  the  optic  nerve  sheaths  from  the  cranial  cavity  at 
the  point  of  entrance  of  the  optic  nerve  would  rather 
prevent  the  formation  of  choked  disc,  and  produce  descend- 
ing atrophy,  as  is  often  demonstrable  in  basal  disease. 
In  hyphophysis  tumours  also  choked  disc  is  relatively 
rarely  observed,  but  rather  simple  descending  atrophy, 
due  to  the  optic  nerve-trunk  being  strongly  compressed 
from  beneath  against  the  upper  edge  of  the  bony  canal, 
as  I  have  lately  been  able  to  convince  myself  in  an  autopsy 
on  a  case  of  hypophysis  tumour,  with  simple  atrophic 
discoloration  of  the  discs  and  bitemporal  hemianopia. 
Moreover,  the  question  arises,  Will  the  removal  of  the 
roof  of  the  optic  foramen  not  endanger  the  nerve  more 
through  compression  than  if  the  bony  parts  were  left  un- 
disturbed? I  believe  that  Behr's  post-mortem  observation 
has  been  given  too  general  an  application. 

The  case  would  be  different  if  the  disturbance  of  vision 
in  tower-skull  were  frequently  caused  by  a  pathological 
constriction  of  the  bony  canal,  but,  according  to  my 
experience,  this  is  seen  in  exceptional  cases  only. 

Kuttner  also  looks  upon  the  foramen  operation  of 
Schloffer  as  a  very  risky  procedure,  especialty  in  the 
delicate  age  of  childhood,  and  justly  points  out  that  the 
optic  nerve  trunk  will  subsequently  be  endangered,  after 
the  bony  parts  of  the  upper  roof  of  its  foramen  have  been 
removed.  Schloffer  has  shown  indeed  that  the  operative 
problem  can  be  solved,  but  at  all  events  such  a  procedure 
demands  very  skilful  surgery. 

The  theoretical  operation  of  palliative  trephining  of  the 
sella  turcica,  proposed  by  Schuller  for  disturbances  of 
vision  due  to  tower-skull,  is  at  present  not  worth  consider- 
ing, especially  since  we  have  to  deal  with  hydrocephalus 
interims  only  in  a  minority  of  the  cases ;  the  basal  optic 
tract  might  well  be  imperilled,  and  the  danger  of  infection 
would  be  great. 

I    have    now   finished   my  lecture,   and  must   leave  un- 
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discussed  many  a  chapter  on  ophthalmological  diagnosis 
in  its  relation  to  brain  surgery,  such,  for  instance,  as  the 
question  of  operative  intervention  in  brain  abscess,  cerebral 
haemorrhage,  pachymeningitis  hemorrhagica,  sinus  throm- 
bosis, hydrocephalus,  trigeminus  neuralgia  and  tumours, 
etc.  A  discussion  of  these  topics  would  far  exceed  the 
space  at  my  disposal. 

The  question  has  been  raised  (Kaelin-Benziger*  and  others) 
in  how  far  the  ophthalmologist  is  justified  in  himself 
executing  the  above-mentioned  operations  of  brain  surgery. 
If  he  is  in  every  respect  a  practised  and  efficient  surgeon, 
he  may  venture  on  this  difficult  and  responsible  task ; 
but  if  this  is  not  the  case,  he  must  leave  the  operation 
to  a  surgeon,  for  it  is  quite  certain  that  the  surgical 
training  of  ophthalmologists  is  in  general  not  such  as  to 
entitle  them  to  undertake  such  dangerous  procedures. 
Nor  must  we  forget  that  even  the  lesser  operations,  such 
as  lumbar  and  brain  puncture,  may  occasionally  lead  to 
further  symptoms  which  may  necessitate  an  immediate 
radical  operation  (trephining,  extirpation),  measures  which, 
in  the  interests  of  the  patient,  demand  a  complete  surgical 
training. 

Lumbar  puncture  and  brain  puncture  are  operative 
measures  which  the  ophthalmologist  and  neurologist,  if 
sufficiently  experienced,  may  perform,  as  they  require  no 
elaborate  apparatus,  and  may  give  results  of  great  impor- 
tance so  far  as  the  diagnosis  is  concerned;  but  here  also 
complications  are  not  quite  to  be  excluded,  and  these 
operations,  therefore,  should  only  be  undertaken  by  the 
specialist,  if  immediate  surgical  aid  is  at  hand,  in  case 
of  necessity. 

I  believe,  indeed,  that  the  surgeon  cannot  dispense  with 
i  lie  aid  of  the  neurologist  and  ophthalmologist,  :i<  every- 
thing often  depends  on  the  neurological  or  ophthalmological 
analysis  of  the  symptoms.     There  are  IVw  surgeons  win 
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training  in  these  branches  is  such  as  to  entitle  them  to 
undertake  the  entire  responsibility  of  a  suggested  opera- 
tion in  brain  surgery  Surgeons  are  aware  of  this  fact, 
but  to  impress  it  still  more  upon  them  was  the  main  object 
of  this  lecture. 

The  diagnosis  and  prognosis  of  the  operation  depend 
on  conscientious  co-operation,  and  only  by  mutually  working 
together  can  the  safety  of  the  patient  in  the  final  difficult 
decision  and  in  the  dangerous  operation  be  safeguarded. 

May  this  consciousness  of  a  heavy  responsibility  and 
of  the  necessity  for  co-operation  ever  increase,  and  may 
individuals  as  well  as  nations  be  ever  ready  to  acknowledge 
without  envy  the  merit  of  others  in  the  province  of  brain 
surgery,  and  be  ever  willing  to  learn  one  from  the  other. 
Under  these  conditions  we  shall  be  justified  in  hoping  that 
brain  surgery  will  continue,  as  in  the  past  decades,  to 
attain  great  results,  and  to  venture  on  still  more  difficult 
tasks.  Successful  operations  have  indeed  already  been 
performed  on  large  centrally  situated  tumours,  tumours  of 
the  corpora  quadrigemina,  of  the  fourth  ventricle,  and  on 
basal  tumours  seated  far  back. 
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I.    THE    PRESIDENT'S    ADDRESS. 

The  President  :  Gentlemen, — My  first  duty  in  occupy- 
ing this  chair  is  to  thank  the  Council  of  the  Ophthalmo- 
logical  Society  for  having  selected  me  as  President,  and 
the  members  for  the  very  kind  way  in  which  they  have 
supported  that  selection,  and  elected  me  to  this  distinguished 
position.  I  also  wish  to  extend  to  many  my  appreciation 
of  the  kind  letters  and  congratulations  of  which  I  have 
been  the  recipient  on  attaining  to  this  honour. 

I  feel  myself  quite  incapable  of  following  adequately 
the  distinguished  men  who  have  preceded  me.  Matters 
of  this  kind  are  very  largely  a  question  of  fortune.  I 
suppose  that  the  Society  felt  it  was  time  to  elect  a 
provincial  member  as  President,  and  I  shall  try  to  fulfil 
the  duties  of  the  office  to  the  best  of  my  ability. 

Under  the  recently  altered  conditions  of  the  work  of 
the  Society  by  which  one  annual  meeting  of  some  days 
together  has  replaced  the  monthly  evenings  at  which  the 
members  have  met  for  so  many  years,  I  have  felt  that 
perhaps  the  responsibilities  falling  upon  the  President  would 
be  increased  and  difficult,  but  thanks  to  the  kind  help 
of  my  predecessors  in  the  chair,  and  the  sub-division  of 
labour  so  kindly  undertaken  by  the  Council  and  the 
Secretaries  of  the  Society  in  preparing  for  the  meeting, 
we  bid  fair  to  have  a  very  interesting  and  valuable 
Congress   at    which    I    am   glad   to   see    so    many   of   our 
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members  present,  and  to  welcome  so  man}'  of  our  foreign 
colleagues. 

Early  in  1880  a  circular  was  issued  from  London 
suggesting  the  formation  of  an  Ophthalmological  Society, 
and  on  June  23rd  a  preliminary  meeting  was  called  under 
the  presidency  of  Mr.  William  Bowman  at  which  twenty- 
eight  persons  were  present,  a  council  was  selected  to  draw 
up  rules,  and  on  October  28th  the  first  ordinary  meeting 
was  held.  There  were  eight  meetings  during  the  session. 
The  Ophthalmological  Society  of  the  United  Kingdom  was 
thus  established. 

Iu  addition  to  matters  of  scientific  interest,  the  Society 
was  soon  at  work  with  an  investigation  for  the  public 
welfare. 

As  early  as  November  9th,  1880,  a  committee  was 
appointed  to  consider  defects  of  sight  in  relation  to  the 
public  safety,  with  authority  to  communicate  thereupon 
with  the  Government  on  the  part  of  the  Society  if  it 
should  think  fit. 

This  Committee,  through  its  secretary,  Mr.  Brailey, 
reported  to  the  Society  at  a  special  meeting,  April  7th, 
1881. 

In  the  following  August  at  a  meeting  of  the  (  Ophthal- 
mological Section '  of  the  'International  Medical  Congress' 
in  London,  a  further  step  was  taken  by  the  appointment 
of  a  committee  on  which  fourteen  nations  were  represented, 
"  To  deliberate  concerning  the  tests  of  vision  and  colour 
sense,  most  applicable  to  persons  employed  in  working  or 
observing  signals  by  land  or  sea,  when  the  lives  of  others 
are  involved."  A  working  sub-committee  was  appointed 
consisting  of  Bowman,  Leber,  Marechal  (Brest),  Thomson 
(Philadelphia),  with  Donders  as  Chairman,  and  Brailey  as 
Secretary. 

Volume  II  of  our  Transactions  contains  the  resolutions 
adopted  as  to  "  tests  of  sight  suitable  to  be  enforced  in 
the  case  of  signal-men  and  look-out  men,  and  other 
persons  by  land  or  sea,  with  suggestions  as  to  international 
arrangements,  for  a  uniform  system  of  Maritime  Coast  and 
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Harbour  signalling,  with  a  view  to  the  safety  of  life  and 
property,"  together  with  full  and  explanatory  remarks  as 
to  (a)  land  and  (b)  sea ;  moreover  a  paper  by  Brailey  in 
connection  with  this  matter  shows  the  extremely  unsatis- 
factory conditions  at  that  time  existing,  and  the  opposi- 
tion raised  by  the  Authorities  to  the  very  moderate 
demands  made  by  our  colleagues,  mainly  in  the  interest 
of  the  public  safety.  The  conditions  nowadays  are  not 
unsatisfactory  though  not  perfect  :  but  if  the  information 
given  thirty  years  ago  by  the  oculists  at  that  time  had 
been  taken  advantage  of,  and  their  advice  followed,  very 
many  disasters  that  have  since  occurred  would  no  doubt 
have  been  prevented. 

Another  important  action  was  taken  in  the  public 
interest  by  our  Society  in  1884  for  the  "Prevention  of 
Blindness  from  Ophthalmia  Neonatorum."  A  Committee 
with  Mr.  Mason  of  Bath  as  Chairman  brought  forward 
certain  resolutions  which  were  adopted. 

Purulent  ophthalmia  being  the  cause  of  a  vast  amount 
of  blindness  (about  30  per  cent,  of  the  children  in  the 
blind  schools  of  the  country)  mainly  because  of  the 
ignorance  of  the  public  regarding  its  dangerous  character, 
it  was  suggested  that  printed  instructions  as  to  the  serious 
nature  of  any  inflammation  of  the  eyelids,  in  the  newly 
born,  should  be  distributed,  through  the  medium  of  the 
Poor  Law  and  birth  registration  organisations. 

The  resolutions  were  forwarded  to  the  respective 
Presidents  of  the  Local  Government  Board  of  England 
and  Ireland,  and  to  the  Board  of  Supervisors  in  Scotland. 

The  Local  Government  Board  in  Dublin  at  once  took 
action.  By  them  a  letter  was  sent  to  the  Medical  Officer 
of  each  dispensary  district,  and  to  each  Midwife,  and  also 
to  the  Board  of  Guardians  urging1  action  to  be  taken  in 
accordance  with  the  Society's  recommendation. 

The  Local  Government  Board  at  Whitehall,  however, 
"  while  fully  recognising  the  importance  of  the  object 
which  the  Society  have  in  view/'  were  unable  to  adopt 
the  suggestions,  "  that  the  registrar  of  births  should  read 
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and  hand  to  each  person  registering  a  birth,  a  card  with 
a  short  notice  of  the  dangers  following  eyelid  inflamma- 
tion/5 Besides  other  reasons  they  thought  it  would  involve 
an  expenditure  of  £7,334  a  year.  Following  upon  this 
the  Society  asked  that  the  notice  should  be  merely  printed 
on  the  official  documents,  which  were  issued  to  parents  in 
relation  to  the  birth  registration  and  vaccination  of 
children,  and  a  deputation  in  support  of  this  decision 
attended  at  the  Local  Government  Board,  the  Registrar- 
General  being  present. 

The  Registrar-General  could  not  advise  that  the 
suggestions  of  the  Society  should  be  carried  into  effect, 
"though  he  was  personally  impressed  by  the  desirability 
of  taking  some  such  steps."  However,  there  the  matter 
lias  rested  despite  repeated  attention  being  drawn  to  the 
subject  by  agencies  dealing  with  the  problem  of  the  blind. 
Quite  recently  discretion  was  given  to  town  and  county 
councils  to  make  the  disease  notifiable,  if  they  thought  fit  ; 
and  now  fortunately  since  the  first  of  the  present  month 
Ophthalmia  in  infants  has  become  compulsorily  notifiable. 
This  will  probably  stamp  out  Ophthalmia  neonatorum. 

It  is  a  terrible  thing  to  reflect  on  the  number  of  blind 
people  whose  sight  would  have  been  saved,  and  the 
enormous  expenditure  which  the  country  might  have  been 
spared  in  supporting  them,  if  thirty  years  ago  the  depart- 
ment of  the  state  responsible  for  the  public  health  instead 
of  waiting  until  now,  had  taken  the  advice  then  so  strono*lv 
urged  by  the  ophthalmic  surgeons  of  the  country. 

A  retrospect  of  the  history  of  the  Society  since  it  was 
founded  a  third  part  of  a  century  ago  shows  a  tine  record 
of  scientific  work.  There  were  1  14  original  members  ;  now 
we  have  reached  a  total  of  nearly  500,  but  only  33  of  the 
original  members  remain.  A  very  few  may  have  resigned, 
hut  probably  most  of  them  are  dead. 

It  is  sad  t<»  realise  how  many  more  of  our  late  colleagues 
besides  these  are  no  longer  with  us — some  taken   almost 
before  they  had  an  opportunity  of  adding  to  our  know  lodge 
others  whose  labours  i  >n  rich  t  be  volumes  of  our  Transactions, 
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and  who  have  left  other  records  in  the  advancement  of 
knowledge — of  whom  our  memories  and  friendships  will 
not  soon  be  forgotten. 

Until  quite  recently  the  monthly  meetings  of  our  Society 
were  the  chief  means  in  this  country,  of  bringing  forward 
new  work  on  the  eye  and  its  diseases,  and  of  inviting 
criticisms  on  it.  Our  Transactions  contain  innumerable 
reports  of  minutely  exact  observations  and  of  philosophic 
deductions  from  them — the  application  of  new  remedies, 
and  the  exhibition  of  new  methods  and  instruments  for 
our  delicate  manipulations. 

The  annual  gatherings  of  the  British  Medical  Associa- 
tion and  of  the  Oxford  Ophthalmological  Congress  together 
with  local  medical  meetings  have  all  helped  to  increase  and 
develop  knowledge  on  the  subject. 

Innumerable  articles  on  ophthalmology  are  being  con- 
tinually published  in  Germany,  France,  Italy  and  America, 
and  facts  are  gradually  accumulating,  some  at  present  of 
little  value,  or  the  deductions  from  which  may  be  at 
present  faulty.  While  in  this  country  The,  Ophthalmic 
Hospital  Rejiorts,  the  Oplitlialmic  Review  and  the  Ophtlial- 
moscope  have  been  of  the  greatest  assistance. 

A  knowledge  of  ophthalmology  throws  light  upon  many 
branches  of  medicine. 

Physicians,  surgeons,  and  general  practitioners  are  all 
the  better  for  some  training  in  it;  while  the  ophthalmic 
specialist  who  has  not  a  fair  knowledge  of  general  medicine 
is  "  like  a  bird  with  but  one  wing." 

To  take  a  few  subjects  from  our  early  discussions  and 
debates  bearing  on  the  central  nervous  system.  "  The 
relation  between  optic  neuritis  and  intra-cranial  diseases," 
"Causation  of  neuritis"  (several  papers  vol.  iii,  p.  138,  vol. 
iv,  p.  172,  vol.  vii,  p.  204),  "  Ophthalmology  and  disease 
the  nervous  system." 

"  Eye  symptoms  in  disease  of  the  spinal  cord."  (Optic 
nerve  atrophy  and  internal  ocular  paralysis  are  almost 
always  associated  with,  though  they  probably  are  not 
effects  of  the  spinal  lesion)  vol.  iii,  p.  190. 
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"  Ocular  symptoms  occuring  in  general  paralysis  of  the 
insane."  "  Locomotor  ataxy  and  ophthalmoplegia." 
"  Cortical  and  sub -cortical  disease  particularly  of  the 
occipital  lobe/'  vol.  viii,  p.  314. 

Subjective  visual  sensations,  optic  neuritis  and  trephin- 
ing. 

Papers  have  been  read  and  discussions  carried  on  with 
regard  to  every  subject  bearing  upon  ophthalmology  and 
many  patients  have  been  shown  to  illustrate  rare  forms  of 
disease. 

On  the  other  hand  there  are  described  and  illustrated 
microscopical  specimens  of  endless  variety,  and  we  have  to 
thank  a  comparatively  small  number  of  our  members  who 
have  been  most  active  in  this  department  of  hard  personal 
work. 

English  surgeons  have  always  had  a  reputation  for  a 
good  practical  application  on  their  patients,  of  sound 
scientific  knowledge,  but  the  scientific  investigator  himself 
was  in  former  days  very  frequently  a  foreign  colleague. 

Nowadays, however,  and  for  some  time  past,  we  may  claim 
that  not  a  few  of  our  own  members  take  rank,  among  the 
most  painstaking  and  original  investigators  in  the  various 
departments  of  ophthalmology _,  and  rank  amongst  the  most 
accurate  exponents  of  microscopical  inquiry. 

Of  the  fifteen  distinguished  men  who  have  preceded 
me  in  this  honourable  office  of  President,  ten  have  passed 
away,  all  of  whom  I  had  the  privilege  of  hearing  and 
of  knowing.  All  men  of  international  reputation  :  and  the 
list  of  their  names  shows  in  what  a  catholic  spirit  the 
selections  have  been  made.  The  first  was,  of  course, 
William  Bowman,  in  whose  memory  we  shall  again  meet 
this  afternoon,  and  shall  welcome  our  distinguished 
colleague  Uhthoff  to  speak  to  us  on  a  subject  very  closely 
allied  to  the  first  discussion  held  by  the  Society,  and 
opened  by  Dr.  Hughlings  Jackson  on  "The  Relation 
between  Optic  Neuritis  and  Intra-cranial  Disease." 

Bowman's  name  will  always  stand  among  those  pre- 
eminent in  ophthalmology.      His  book  published  in    16  l<> 
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on  the  "  Anatomy  of  the  Parts  concerned  in  the  Surgical 
Operations  of  the  Eye,"  and  his  practical  demonstrations 
of  the  way  in  which  such  operations  should  be  carried 
out,  assisted  in  giving  a  new  development  to  Ophthalmic 
surgery  in  Europe.  His  two  successors  in  the  Chair  were 
both  surgeons,  eminent  not  only  in  ophthalmology,  but 
in  other  departments  of  science  and  surgery.  Hutchinson 
and  Hulke  were  members  of  the  staff  of  Moorfields,  but 
also  practised  as  general  surgeons  on  the  staff  of  two 
large  Metropolitan  hospitals.  They  were  both  Presi- 
dents of  the  Koyal  College  of  Surgeons.  They  were 
succeeded  by  the  philosopher,  physician,  and  nerve 
specialist,  Hughlings  Jackson,  and  he  again  by  Power,  a 
physiologist  in  charge  of  the  special  ophthalmic  department 
of  the  largest  general  hospital  and  on  the  staff  of  the 
Westminster  Ophthalmic. 

There  have  been  two  representatives  from  the  great 
University  and  Hospital  of  Edinburgh — Argyll  Robertson 
and  Berry — and  from  Ireland  Sir  Henry  Swanzy,  whose 
all-round  knowledge  of  our  speciality,  together  with  his 
ability  as  a  linguist,  and  his  knowledge  of  foreign  literature, 
led  to  his  selection  as  President  of  the  Ophthalmic  Section 
in  the  recent  International  Congress.  Unhappily,  after 
having  taken  part  in  the  early  arrangements  and  having 
largely  organised  the  work  of  this  department  of  the 
Congress,  he  died  shortly  before  its  consummation. 

The  very  important  position  thus  vacated  was  filled  with 
great  ability,  tact,  and  generosity  by  another  past  presi- 
dent of  our  Society,  who  might  well  have  been  the  second 
of  his  name  to  occupy  our  Presidential  Chair  had  not  his 
father,  George  Critchett,  died,  to  the  great  regret  of  his 
fellow-workers,  not  long  after  the  second  annual  meeting 
of  our  Society  over  which,  on  July  2nd,  1882,  he  had,  in  the 
absence  of  Mr.  Bowman,  taken  the  Chair. 

Then  the  Presidents  have  been  twice  selected  from 
among  provincial  ophthalmic  surgeons — David  Little  and 
Priestley  Smith. 

The   list  is   completed  by  four  London  oculists,   all  on 
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the  staff  of  Moor  fields  and  each  head  of  an  ophthalmic 
department  in  a  general  hospital  and  medical  school. 
Edward  Nettleship,  Marcus  Gunn,  and  John  Tweedy,  who 
for  three  years  was  President  of  the  Koyal  College  of 
Surgeons,  and  J.  B.  Lawford,  upon  whose  shoulders  fell 
the  serious  responsibility  of  helping  our  Council  to  decide 
what  was  best  to  be  done  for  the  Ophthalmological 
Society  when  the  decision  which  was  natural  on  the 
part  of  the  Royal  Society  of  Medicine  had  been  taken  to 
constitute  an  Ophthalmic  Section  of  its  own. 

We  can  most  heartily  congratulate  the  authorities  of 
the  Royal  Society  of  Medicine  on  the  brilliant  success  the 
now  Section  has  achieved,  and  on  the  fresh  developments 
made  by  it  towards  a  further  knowledge  of  ophthalmology 
and  particularly  in  its  association  with  other  departments 
of  medicine. 

We  beo-  to  thank  them  for  the  generous  way  in  which 
they  have  assisted  the  old  Ophthalmological  Society  in 
retaining  its  independence  to  carry  out  its  Annual  Sessions 
under  their  roof,  and  for  finding  us  a  room  for  the  conveni- 
ence of  our  members,  and  for  the  housing  of  our  Library. 
There  seem  to  be  many  reasons  why  this  Society,  which 
has  long  been  of  such  service  to  ophthalmology,  should 
continue  its  individuality;  and  time  will,  I  hope,  show  that 
the  now  Soot i<>n  in  its  monthly  meetings  and  the  older 
Society  by  it-  annual  congress,  co-operating  together 
in  the  host  interests  of  our  speciality  without  any  rivalry 
or  competition,  will  both  bo  needed  in  the  further  develop- 
ment and  distribution  of  knowledge. 

During  the  year,  two  pas!  Presidents  have  died,  mastei 
and  pupil,  for  Nettleship  was  during  several  years  working 
under  and  assisting  M  r.  1 1  utoliinson  in  his  clinical  investiga- 
tions in  skin,  eye  and  general  surgery. 

Nettleship   and    Stephen   MacKenzie  were  the  original 

iretaries  of  this  Society,  and  they  with  other  members 
of  the  London  Hospital  Staff,  James  Adams  and  Hutchin- 
son, wore  its  chief  promoters,  and  together  with  Brailey 
(Guy's)    they    secured    the   approval    and    leadership    of 
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Bowman   in  founding  this,   one  of   the  first  of  the  special 
medical  societies  of  our  country. 

Jonathan  Hutchinson  was  the  type  of  what  a  scientific 
clinical  worker  ought  to  be,  observant,  very  self  critical  as 
to  the  accuracy  of  his  facts,  conscientious  as  to  his  state- 
ments and  most  industrious,  considerate  for  the  opinions  of 
others.  He  possessed  a  breadth  of  interest  and  knowledge 
which  enabled  him  to  become  the  recognised  authority  on 
very  many  medical  subjects.  Moreover  his  example  has 
stimulated  much  good  work  from  others. 

In  Tay  and  Nettleship  he  had  able  and  enthusiastic 
helpers  on  whom  he  could  fully  rely. 

There  can  be  no  doubt  of  the  enormous  services 
rendered  to  the  Oplithalinological  Society  by  Nettleship, 
particularly  in  its  early  days,  but  continued  until  his  death. 
The  number  of  his  communications  reaches  120,  while  he 
filled  many  offices.  He  Avas  secretary,  trustee  for  the 
Society,  and  for  the  Bowman  Fund  ;  President ;  Bowman 
Lecturer  ;  he  always  gave  most  generously  to  the  Society 
of  his  time  and  experience ;  while  in  1909  he  was 
awarded  the  prize  which  had  been  founded  in  his  own 
honour  five  years  previously. 

Tempest  Anderson  of  York,  well  known  in  other  depart- 
ments of  work,  William  Anderson,  and  Charles  J.  Weekes 
of  New  South  Wales  have  also  died  during  the  past 
year. 

I  beg  to  take  this  opportunity  of  thanking  many 
members  of  the  Society  who  kindly  answered  some 
questions  I  put  in  a  letter  to  them  with  regard  to  factory 
lighting. 

A  Home  Office  Committee  was  appointed  early  last  year 
"  to  inquire  and  report  on  the  conditions  necessary  for  the 
adequate  and  suitable  lighting  (natural  and  artificial)  of 
factories  and  workshops ;  having  regard  to  the  nature  of 
the  work  carried  on,  the  protection  of  the  eye-sight  of 
the  persons  employed,  and  the  various  forms  of  illumina- 
tion." 

I  was  appointed  by  the  Council  of  the  Royal  College  of 
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Surgeons,  and  I  took  the  liberty  of  representing  this 
Society  also,  to  give  evidence  as  to  the  damage  to  the  eyes 
of  persons  working  in  factories  due  to  the  defective 
conditions  of  illumination  provided  in  such  factories. 
There  seemed  to  be  no  available  statistics  from  hospitals  or 
books  upon  such  points. 

Several  of  our  members  -who  practise  in  industrial 
districts  and  many  others  sent  me  valuable  information, 
but  almost  without  exception,  the  replies  I  received  were 
negative  as  to  the  prevalence  of  eye  trouble  of  any  definite 
nature  or  even  of  lesser  ailments  which  could  be  attributed 
to  the  lio-hting  being  insufficient  or  badly  placed  in  the 
factories,  or  of  so  unsatisfactory  a  kind  as  to  cause  actual 
mischief  from  shadow  or  glare. 

The  inquiry  did  not  include  such  extreme  cases  as 
occur  in  glassmaking  ;  or  in  working  on  red  hot  or  white 
hot  conditions  of  metal,  such  as  electric  welding  or 
iron  puddling  (2,000  to  3,000  F.)  or  in  testing  arc 
lamps,  etc.,  but  even  here  direct  damage  done  to  the  eye 
tissues  seemed  to  be  exceptional,  and  can  be  usually  avoided 
by  reasonable  precautions. 

Severe  and  prolonged  direct  sunglare  and  eclipse 
lighting  are  well  known  in  certain  cases  to  have  caused 
permanent  damage  to  the  retina.  An  excess  of  luminous 
rays  may  produce  photophobia  or  temporary  obscurations, 
while  milder  degrees  of  intensity  cause  less  definite  defect-  : 
but  it  seems  extraordinary  that  such  delicate  structures  as 
the  rods  and  cones  and  the  hexagonal  pigment,  and  so 
sensitive  a  substance  as  the  visual  purple  should  not  be 
very  readily  damaged  under  an  excessive  light  ;  in 
practice,  however,  there  seems  to  be  no  evidence  that  any 
real  injury  takes  place  in  them. 

When  injury  is  dune  by  excessive  artificial  lighting,  it 
is  usually  by  reason  of  the  ultra  violet  rays — as  is  the 
case  in  Bnow-blinding.  The  "  Ophthalmia  Electrics  "  From 
naked  arc  lamp-,  mercury  vapour  lamps  and  metallic 
filaments,  etc.,  cause-  Bymptoms  of  irritation  in  the  eyelids 
and  anterior  structures  of  the  eyeball ;  for  the  cornea,  lens 
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and   vitreous   absorb    these   rays,    and   thus    protect    the 
percipient  retinal  elements  from  harmful  results. 

The  simple  wearing  of  any  glasses  largely  protects  the 
eyes  from  the  ultra  violet  rays.  And  certain  types  of 
glass  are  specially  protective.  Under  many  conditions  of 
working  with  excessive  lights,  protective  glasses  should 
be  worn. 

While  then  we  do  not  attribute  any  more  serious  effects 
than  headache,  eve  and  brain  fatigue,  and  giddiness  to 
the  defective  lighting  of  workshops  ;  and  irritation  or  dis- 
comfort to  the  work  being  lighted  in  excess  and 
unprotected  :  it  is  obvious  that  a  perfect  form  of  lighting 
should  be  aimed  at.  It  is  an  economic  question  leading 
up  to  the  best  results  of  work  j  as  well  as  directly 
concerned  with  the  hygiene  of  vision. 

In  the  diagnosis  and  clinical  recognition  of  diseases  of 
the  eye  we  appear  to  be  approaching  finality,  but  as  to 
their  causation  and  treatment  there  is  still  very  much  to 
be  learned. 

The  accurate  diagnosis  in  conjunctivitis  lies  in  its 
bacteriology  and  the  varied  types  of  organisms  that 
infect  it. 

All  kinds  of  abnormal  conditions  of  the  blood  and 
system  may  set  up  inflammation  in  the  intra-ocular  blood 
vessels  :   Iritis,  uveitis,  episcleritis,  retinitis,  etc. 

It  seems  to  me  somewhat  curious  that  in  such  a  small 
space  as  the  eye,  the  disease  should  select  one  set  of  the 
vessels  and  usually  remain  confined  to  them.  The  iris  and 
ciliary  body  are  usually  inflamed  without  the  choroid,  and 
vice  versa  :  whilst  retinal  inflammations  are  independent  of 
both.  When  long  continued,  and  the  resisting  power  of 
the  tissues  is  lowered  or  when  the  virus  is  particularly 
active,  the  affection,  primarily  localised,  becomes  more 
general. 

There  are  some  types  of  eye  disease  which  are  quite 
characteristic  and  unmistakable.  For  example  (1)  inter- 
stitial keratitis  with  the  face  and  teeth  of  congenital  syphilis. 
(2)  The  soft  eye  and  false  glioma  that  follows  the  destructive 
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choroiditis  that  has  resulted  from  the  meningococcus  of 
cerebrospinal  meningitis.  (3)  In  the  late  stages  of 
rheumatoid  arthritis  a  patch  of  episcleritis  appears  in  one 
eye,  it  becomes  complicated  with  iritis,  treatment  is  of  no 
avail,  the  pupil  becomes  occluded,  the  iris  discoloured,  the 
eve  degenerates  and  softens,  and  presents  an  appearance 
not  unlike  that  of  a  sympathetic  ophthalmitis.  The 
second  eye  also  usually  becomes  affected. 

The  affection  of  the  eyeball  has  no  doubt  a  causation 
similar  to  that  of  the  stiffened  joints,  and  may  partly 
depend  on  the  strength  of  the  infection,  and  partly  on  the 
want  of  resistance  of  the  infected  tissues.  When  we 
know  the  cause  of  the  stiffened  swollen  joints  and  can 
relieve  them,  a  cure  will  also  probably  be  found  for 
the  sclerotic  and  uveal  tract.  (4)  There  is  another  quite 
definite  type  of  deep  scleral  infiltration  which  passes  into 
the  cornea  causing  a  characteristic  scarring  and  discolora- 
tion of  the  limbus,  and  producing  anterior  staphyloma.  It 
is  usually  accompanied  by  very  slight  iritis.  The  patients 
are  generally  otherwise  healthy  women.  The  condition 
is  improved  by  arsenic  and  often  remains  in  a  quiescent 
stage  during  pregnancy. 

The  surface  of  the  eye  is  liable  to  become  implicated  in 
affections  of  the  skin  and  face.  There  is  a  quite  typical 
form  of  keratitis  with  small  millet  grain  swellings,  many 
of  them  vascular  and  somewhat  suggestive  of  very  chronic 
phlyetens.  The  face  also  is  affected  with  similar  spots  of 
a  fine  papular  eczema  or  acne;  the  patient  usually  suffers 
from  indigestion.  The  disease  is  very  chronic,  but  is 
improved  by  continuous  treatment  (Stephenson  xxvi, 
47,  Cruise  xxvii,  45).  I  have  recognised  this  condition  for 
several  year-  and  have  seen  many  cases  of  it. 

Certain  forms  of  iritis  do  not  yield  to  any  form  of 
treatment,  but  go  from  bad  t«»  worse,  so  also  with  regard 
to  other  structures  of  the  eye.  What  has  been  the  cause'' 
And  what  is  the  remedy  in  such  cases  ': 

Mr.  Hutchinson  in  his  Bowman  lecture  stated  (hat  iritis 
in  connection  with  rheumatic  fever,  was  very  rare,  that  it 
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was  also  rare  in  chronic  rheumatism,  and  that  "  the  more 
purely  is  the  case  one  of  rheumatism,  the  less  the  proba- 
bility that  iritis  will  happen." 

He  did  not,  however,  hold  the  same  view  with  regard 
to  gout,  and  considered  that  gonorrhoeal  rheumatism  was 
likely  to  occur  in  those  who  had  inherited  a  gouty  con- 
stitution. 

He  noticed  that  recurrent  iritis  often  occurred  in  those 
who  had  been  affected  by  arthritis.  He  thought  the 
hereditary  diathesis  to  goat  indicated  "  arthritic  suscepti- 
bility to  diet,"  that  to  rheumatism  indicated  an  "  arthritic 
susceptibility  to  weather." 

After  all,  gout  and  rheumatism  are  generic  terms,  and 
at  present  include  conditions  which  will  be  further  sub- 
divided. 

From  many  sources  we  have  good  evidence  that  rheu- 
matism is  very  rarely  the  cause  of  iritis,  and  the  term 
rheumatic  iritis  may  well  be  dropped. 

To  replace  the  name  "  rheumatoid  arthritis,"  Mr.  Basil 
Hughes  has  suggested  the  term  "  metastatic  arthritis  " — 
metastatic  to  some  infective  focus  in  the  body.  The  term 
is  used  by  us  in  "metastatic  choroiditis"  or  ophthalmia, 
and  it  might  well  be  applied  to  other  eye  conditions  such  as 
iritis,  cyclitis,  episcleritis,  etc.  Proper  local  treatment  of 
the  eye  is  of  the  first  importance,  but  in  addition  we  need 
to  decide  what  is  the  real  aetiology  of  the  condition 
present.  We  need  to  search  for  some  primary  focus  for 
the  disease  and  for  the  infectious  organisms  found  in  it, 
and  to  increase  the  resistance  of  the  individual  against 
them  by  raising  the  general  health  condition,  and  also  the 
opsonic  index  through  the  introduction  of  vaccines  and 
antitoxins.  We  must  treat  energetically  any  focus  where 
the  disease  seems  located — the  nose,  accessory  sinuses, 
throat,  teeth,  the  intestinal  tract,  etc. 

Direct  causation  from  the  cavities  around  the  orbit  does 
not  seem  very  common,  but  pyorrhoea  alveolaris  and 
intestinal  putrefaction,  organisms  in  the  genito-urinary 
passages,  or  any  form  of  septic  intoxication  may  start  eye 
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trouble,  in  addition  to  tubercle,  sypliilis,  and  other  well- 
recognised  causes.  A  rational  treatment  must  not  only 
be  directed  to  the  condition  of  the  eye  or  the  symptoms 
associated  with  it,  but  to  the  primary  cause  of  the  diseased 
condition. 

We  realise  that  certain  bacteria  have  a  selective  action 
for  particular  anatomical  locations  producing  in  them 
changes  which  cause  characteristic  deterioration  of  the 
tissues.  There  is  ground  for  believing  that  the  same 
bacteria  nourishing  in  their  own  particular  locality,  may 
produce  different  strains  which  may  have,  on  the  other 
hand,  a  special  selection  for  other  tissues. 

There  appears  to  be  some  evolution  in  the  development 
of  the  bacteria  so  that,  for  instance,  a  single  strain  of 
streptococcus  cultivated  in  different  media  produces 
different  lesions — for  example,  a  bacterium  cultivated  in  one 
medium  changes  to  a  diplococcus  which  produces  pneu- 
monia :  if  cultivated  in  another  medium  it  loses  its  original 
morphological  characteristics,  and  may,  when  injected, 
cause  gastro-duodenal  ulcers. 

Again,  certain  other  strains  of  bacteria  which  have 
produced  endocarditis,  when  cultivated  on  other  media 
may  give  rise  to  a  different  strain  which,  when  injected, 
produces  lesions  in  the  joints.  (Drs.  Bevan,  Rosenau,  and 
John  Murphy.) 

The  older  methods  of  treatment  in  disease  are  nowadays 
largely  superseded  by  careful  attention  to  the  habits  of 
everyday  life,  thus  protecting  the  body  from  infection 
and  stimulating  the  resistance  of  the  tissues  and  their 
protective  cells  against  conditions  of  disease  that  are 
always  tending  to  assert  themselves. 

How  to  exercise  the  further  stimulation  of  the  phagocytes 
and  the  development  of  anti-bodies,  which  try  to  give 
immunity  against  bacteria  or  their  toxins,  lias  received 
much  consideration  and  has  led  to  results  which  are 
brilliant  in  the  cure  of  certain  diseases,  but  less  satisfactory 
in  the  treatment  of  others.  This  line  of  pathology, 
however,  i-  certain  to  lead  on  to  more  definite  scientific 
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knowledge,    and    to    wider    application    in    the    accurate 
treatment  of  disease. 

The  value  of  tuberculin  and  of  diphtheria  antitoxin 
and  of  the  various  hormones  of  the  ductless  glands,  is 
well  recognised  and  has  shown  good  results  in  ophthalmic 
work. 

The  possibilities  opened  up  in  modern  scientific  diagnosis 
and  treatment  by  serum  therapy  through  the  work  of  Sir 
Almroth  Wright  and  others  and  by  the  Bordet  Gengou 
reactions,  and  the  very  definite  bearing  they  have  on  the 
cure  of  disease  are  revolutionising  our  old  ideas. 

Iritis  is  common  without  any  history  of  gonorrhoea, 
rheumatism,  or  syphilis,  but  gonorrhea  is  perhaps  the  most 
widespread  of  all  infectious  diseases.  It  is  probably 
the  origin  of  many  uncertain  cases  of  rheumatism.  The 
gonococcus  may  be  latent  and  then  cause  iritis.  The 
late  John  Griffiths,  Cobbledick,  and  others  have  shown 
that  in  many  cases  of  iritis,  preceded  at  a  longer  or 
shorter  interval  by  inflammation  of  a  joint,  gonococci  can 
still  be  found  in  the  deeper  parts  of  the  urethra,  even 
after  all  evidence  of  discharge  has  ceased  for  several  years. 
No  discharge  may  simply  mean  that  the  tissues  are 
tolerant.  Gonococci  are  found  in  the  prostate  and  vesi- 
culae  seminales  many  years  after  the  original  attack,  and 
may  set  up  a  fresh  rich  crop  of  gonococci. 

In  a  case  of  recurrent  iritis,  there  had  been  four  attacks 
of  irido-cyclitis  in  the  right  and  three  in  the  left  eye.  There 
was  a  history  of  gonorrhoea  sixteen  years  previously,  but 
there  had  been  no  arthritis  and  no  reinfection,  massage 
of  the  prostate  showed  turbid  urine  which  contained  gono- 
cocci, and  thus  elucidated  the  causation  of  the  attacks. 

Gonococcal  vaccines  are  likely  to  be  of  service  in  such 
cases,  and  in  arthritic  iritis  injected  once  a  week  for  six 
weeks. 

Autogenous  vaccines  are  difficult  perhaps  to  get,  but  the 
mixed  vaccines  in  the  market  seem  to  give  good  results. 
Two  and  a  half  millions  may  be  given  in  the  acute  or  early 
stages,   to    be    increased  to    ten    or  twenty-five   millions. 
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Other  forms  of  vaccine  treatment  are  no  doubt  of  value. 
I  have  had  some  good  results  from  it  in  choroiditis  and 
in  iritis  and  episcleritis,  but  in  others  the  results  have 
been  disappointing.  The  bacterium  coli  appears  to  be 
especially  useful  as  a  curative  agent. 

Dr.  Carl  Browning's  very  careful  investigations  as  to 
syphilis,  demonstrate  the  very  close  relationship  between 
this  disease  and  interstitial  keratitis,  primary  optic  atrophy, 
general  paralysis  of  the  insane  and  locomotor  ataxy,  while 
half  the  cases  of  iritis  and  a  quarter  of  those  of  choroiditis 
he  also  shows  to  be  syphilitic. 

The  "Wassermann  test  in  the  diagnosis  of  the  presence 
of  active  spirochetes  before  any  symptoms  of  syphilis  have 
become  manifest,  is  probably  the  most  important  practical 
discovery  of  recent  years,  while  the  early  treatment  of 
the  disease  by  intravenous  injections  of  the  newly  formed 
arsenic  compounds,  Salvarsan,  Xeo-salvarsan,  and  galgyl, 
gives  promise  of  assisting  to  arrest  the  disease  at  its  onset 
and  of  giving  a  very  much  improved  treatment  for  the 
multiple  manifestations  of  syphilis  throughout  the  body. 

Many  of  the  arsenic  benzine  compounds  previously  used 
were  good,  but  they  seemed  to  have  a  damaging  influence 
on  the  circulation  of  the  retina  or  on  the  optic  nerve. 
Several  cases  were  published  of  optic  atrophy  from 
Atoxyl,  Soamin  and  Orsudan.  It  is  evident,  however,  that 
under  careful  precautions  the  earlier  mentioned  drugs  can 
be  used  with  practical  safety,  and  they  give  better  and 
more  rapid  results  than  any  form  of  mercurial  treatment 
used  by  itself.  Early  efficiency  in  treatment  is  particularly 
important  in  a  delicate  organ  like  the  eye,  where  irrepar- 
able damage  is  done  to  it-  delicate  structures  in  a  very 
short  space  of  time,  and  the  more  active  and  reliable  our 
means  of  treatment,  so  much  the  m<»re  hope  for  a  thorough 
cure  of  the  disease.  I  loot  forward  to  new  developments 
in  serum  therapy,  and  also  believe  that  now  groups  of 
drugs  founded  on  the  organic  Baits  of  arsenic,  will  be 
found,  while  intravenous  injection  is  likely  largely  to 
replace  the  old  practice  of  giving  medicines  by  the  mouth 
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or  skin,  or  even  by  subcutaneous  injection.  It  seems 
certain  that  in  the  future  we  shall  need,  in  addition  to 
good  clinical  physicians,  a  greatly  increased  number  of 
scientific  workers  in  pathology  and  bacteriology  in  the 
laboratories  of  our  Hospitals  and  Universities. 

As  in  other  parts  of  the  body,  we  need  much  improve- 
ment in  treatment  for  certain  cases  of  inflammatory 
diseases  of  the  eyes. 
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II.    DISCUSSION    ON    POST-OPERATIVE    COMPLI- 
CATIONS   OF    CATARACT    EXTRACTIONS. 

Opening  Papek. 

By  E.  Treacher  Collins. 

(With  Plates  VII  to  XL) 

In  opening  this  discussion  on  the  complications  which 
occur  after  extraction  of  cataract  I  propose  to  deal  with 
the  subject  mainly  from  a  pathological  standpoint.  In 
order  to  show  how  derangements  in  the  healing  process 
occur  in  the  various  structures  involved,  it  will  be 
necessary  to  recapitulate  briefly  what  we  know  concerning 
the  uncomplicated  healing  of  wounds  in  each  of  these 
structures. 

The  Difference  in  the  Uncomplicated  Healing  of 
Incisions  in  the  Cornea  and  of  Incisions  at  the 
Limbus  with  a  Conjunctival  Flap. 

After  an  incision  through  the  cornea  the  retraction  of 
the  divided  tissue  is  most  marked  at  its  anterior  and 
posterior  surfaces,  so  that  when  the  lips  of  the  wound 
(•nine  together  again  there  is  contact  of  the  central  layers 
of  the  substantia  propria  and  wedge-shaped  gaping  spa< 
left  [interiorly  and  posteriorly. 

Through  the  gap  in  Descemet's  membrane  the  aqueous 
humour  permeates,  causing  swelling  of  the  lips  of  the 
incision.  The  newly  formed  aqueous  is  more  albuminous 
then  the  normal  contents  of  the  anterior  chamber.  From 
this  albuminous  aqueous  or  from  serous  exudate  from  the 
corneal    tissue,    a    fibrinous  coagulnm    is   formed,    which 

glutinatea     the    edges    of    the    wound    and    serves    as   a 


POST-OPERATIVE   COMPLICATIONS  OF  CATARACT  EXTRACTION.    1$ 

matrix  for  the  subsequent  development  of  cicatricial 
tissue. 

The  wedge-shaped  gap  anteriorly  soon  becomes  filled 
with  a  plug  of  epithelium,  which  extends  into  it  from  the 
two  sides. 

The  wedge-shaped  gap  posteriorly  becomes  filled  with 
the  fibrinous  coagulum,  over  the  posterior  surface  of  which 
the  divided  endothelium  of  Descemet's  membrane  gradually 
extends.  When  this  is  again  intact  any  further  filtration 
of  aqueous  humour  into  the  wound  ceases. 

The  cells  of  the  cicatricial  tissue  which  replace  the 
fibrinous  coagulum  are  derived  from  the  corneal  corpuscles. 
As  it  develops  it  extends  upwards  into  the  anterior 
wedge-shaped  area,  thereby  gradually  reducing  the  thick- 
ness of  the  plug  of  epithelium  by  which  it  first  became 
filled  to  that  of  the  normal  covering  layer.  The  cica- 
tricial tissue  also  extends  downwards  into  the  posterior 
wedge-shaped  area,  entirely  filling  it  right  down  to  the 
endothelium.  In  course  of  years  a  new  layer  of  hyaline 
tissue,  similar  to  that  of  Descemet's  membrane,  may 
become  formed  from  the  endothelial  cells  bridging  across 
the  gap  in  the  divided  structure. 

After  an  incision  through  the  limbus  with  a  conjunctival 
flap  there  is  retraction  of  the  anterior  and  posterior  layers 
of  the  sclero-corneal  tissue,  and  the  formation  of  wedge- 
shaped  spaces  just  as  after  an  incision  through  the  cornea. 
The  anterior  wedge-shaped  area  does  not,  however,  become 
filled  with  epithelium.  In  consequence  of  the  conjunc- 
tival flap,  the  opening  in  the  epithelium  does  not 
correspond  in  position  with  the  opening  in  the  fibrous 
tissue.  What  extends  down  into  the  wedge-shaped  area 
anteriorly  is  the  sub-epithelial  vascular  tissue  of  the  con- 
junctiva. 

The  time  which  it  takes  the  epithelium  to  re-form  over 
an  incision  through  the  cornea  or  conjunctiva  has  been 
investigated  histologically,  and  can  also  be  studied  clinically 
by  the  use  of  fluorescein  stain. 

In  corneal  wounds  the  anterior  wedge-shaped  area  has 
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been  found  filled  after  twenty-four  hours.  The  epithelial 
cells  of  the  cornea  are  said  to  be  normally  in  a  state  of 
tension  ;  directly  this  is  relaxed  there  is  a  tendency  to 
movement  of  them  inwards.  Mitosis  commences  in  them, 
after  division,  within  an  hour  (Weinstein). 

The  healing  of  wounds  in  the  ocular  conjunctiva  of 
rabbits  has  been  studied  histologically  by  Mayou.*  After 
a  wound  of  the  ocular  conjunctiva  the  opening,  which  has 
to  be  re-covered  by  epithelium,  is  wider  than  that  left  after 
an  incisiou  through  the  cornea,  owing  to  the  wider 
retraction  of  the  edo-es  of  the  former.  The  surface  over 
which  the  epithelium  has  to  spread  is  also  more  irregular. 
Masses  of  fibrin  are  encountered,  above  or  below  which  it 
has  to  make  its  way,  so  that  papilla-like  processes  become 
formed.  Mayou  found  the  epithelium  over  an  experi- 
mental conjunctival  wound  imperfect  at  the  end  of  forty- 
eight  hours  and  complete  at  the  end  of  120  hours. 

In  seven  cases  of  extraction  of  cataract  I  have  em- 
ployed fluorescein,  at  varying  periods  after  the  operation, 
to  see  when  the  edges  of  the  conjunctival  flap  cease  to 
stain.  I  found  staining  in  one  case  completely  absent  on 
the  sixth  day  ;  on  the  other  hand  I  have  found  staining 
present  as  late  as  the  eighteenth  day.  It  is  a  method  of 
investigation  worthy  of  more  extended  and  careful  obser- 
vation. 

Grooving  of  the  Surface  of  the  Wound. 

Unusually  wide  separation  of  the  margins  of  the  anterior 
wedge-shaped  area  of  a  corneal  incision  causes  delay  in 
the  formation  of  the  plug  of  epithelial  cells  which  tends 
to  make  the  surface  level.  The  epithelium  at  the  margins 
of  the  wound  grows  down  round  its  sides  to  the  apex  of 
the  triangle,  but  does  not  become  of  sufficient  thickness 
to  meet  across  the  gap.  The  result  is  the  production  of  a 
groove  in  the  surface  along  the  line  of  the  incision. 

I  used  Frequently  to  see  Buch  a  groove  in  eyes  operated 

*  The  Changet  jL>roduced  by  Inflammation  M  the  Conjunctiva.     Lecture  II, 
i'JOO. 
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upon  by  a  surgeon  at  Moorfields,  who  made  a  practice  of 
turning  the  blade  of  the  Graefe's  knife  forwards  in 
cutting  out  j  so  that  at  the  conclusion  of  his  section  it 
was  at  right-angles  to  the  surface  of  the  cornea.  It  is 
not  as  a  rule  met  with  after  sections  made  with  a 
keratome,  which  pass  more  obliquely  through  the  layers 
of  the  cornea  than  those  made  with  a  Graefe's  knife. 

In  my  own  operations  I  have  had  to  cut  out  sooner 
and  more  at  right-angles  than  I  intended  to,  so  that 
grooving  of  the  surface  has  resulted,  under  the  following 
circumstances  : 

(a)  When  the  patient  has  made  an  unexpected  move- 
ment upwards  of  the  eye  ; 

(b)  When  the  aqueous  humour  has  escaped  beneath 
the  conjunctiva  at  the  counter  puncture,  ballooning  it 
out ; 

(c)  When  the  iris  has  prolapsed  in  front  of  the  knife. 

Epithelial  Downgrowths  and  Cysts  of  the  Anterior 
Chamber  and  Cornea. 

Should  the  lips  of  a  corneal  extraction  incision  fail  to 
become  agglutinated  by  the  temporary  coagulum,  or  having 
become  agglutinated,  should  they  subsequently  become 
reopened,  there  is  a  tendency  for  the  surface  epithelium 
to  extend  inwards  more  deeply  than  usual.  It  may  even 
extend  through  the  whole  length  of  the  incision  and  pass 
into  the  anterior  chamber.  In  some  cases  the  whole  of 
the  anterior  chamber  has  become  lined  by  epithelium 
proceeding  down  from  the  surface  in  this  way.  It  will 
spread  over  the  posterior  surface  of  Descemet's  mem- 
brane, over  the  anterior  surface  of  the  lens  capsule  and 
iris.      In  such  cases  increase  of  tension  develops. 

I  was,  I  believe,  the  first  to  demonstrate  the  presence 
of  an  epithelial  lining  in  the  anterior  chamber  of  eyes 
operated  on  for  extraction  of  cataract.  In  1892  I  showed 
at  this  Society  sections  from  two  eyes  in  which  this 
condition  was  present.      In  none  of  them  had  I  found  any 
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connection  between  the  surface  epithelium  and  that  in  the 
anterior  chamber.  I  described  the  condition  as  an 
implantation  cyst,  thinking  that  a  detached  piece  of  the 
surface  epithelium  must  have  been  carried  into  the 
anterior  chamber  at  the  time  of  the  operation,  and  have 
spread  round  it. 

Meller  and  Fuchs*  showed  in  1901  that  a  condition, 
similar  to  that  which  I  had  described,  could  be  produced 
by  an  extension  downwards  along  the  corneal  wound  of 
the  surface  epithelium.  I  think  it  is  probable  that  had  I 
examined  serial  sections  of  the  corneal  cicatrices  in  my 
cases,  I  should  have  found  in  some  of  them  a  similar  con- 
nection between  the  epithelium  in  the  eye  and  that  on  the 
surface. 

A  diagnosis  of  the  existence  of  an  epithelial  cyst  in  the 
anterior  chamber  can  sometimes  be  made  clinically.  I 
have  seen  several  eyes  in  which  I  have  suspected  its 
presence,  and  in  one  case  I  was  able  to  confirm  the 
correctness  of  my  diagnosis  by  subsequent  pathological 
examination  (PI.  VII,  fig.  1). 

The  increased  tension  to  which  the  cyst  gives  rise 
does  not  make  its  appearance  until  some  months  after  the 
operation  ;  there  may  be  for  a  time  good  vision,  so  that 
the  operation  appears  to  have  been  a  success.  Then 
slowly  the  glaucoma  manifests  itself  with  superficial 
oedema  and  haze  of  the  cornea.  The  anterior  chamber 
will  in  one  part  appear  exceedingly  shallow,  where  the 
iris  is  pressed  forwards  by  fluid  unable  to  pass  into  it, 
and   in    another    part,    where    the  cyst    is   situated,  very 

(lee)). 

The  epithelium  extending  down  from  the  surface  into 
an  extraction  wound  may  Bometimes  form  a  cyst  in  the 
(•..meal  cicatrix.  In  1890t  I  described  the  sections  <>f  a 
shrunken  eve  alter  cataract  extraction,  in  which  I  found 
an  epithelial-lined  cysl  in  the  corneal  tissue,  evidently  in 
the  track  of  the  cicatrix  and   probably   produced  in   this 

*  Arehiv.f.  Ophth.,  Bd.  li.  Al>.  8. 

/.'       /      i.  Ophth.  H'-r   /.'•  /•..  i •••! .  \iii.  L890,  p.  H- 


PLATE    VII. 

Illustrates  Mr.  E.   Treacher  Collius's  paper   on   Post-operative 
Complications  of  Cataract  Extractions  (p.  18). 

[The  figures  illustrating  this  paper  are  from  photomicrographs  taken 

by  Mr.  E.  Collier  Green.] 

Fig.  1. — Shows  an  extension  down  of  the  surface  epithelium  along  the 
lips  of  an  extraction  wound.  It  passed  into,  and  completely  lined  the 
anterior  chamber.  The  condition  resulted  in  glaucoma,  which  necessi- 
tated the  removal  of  the  eye. 

Fig.  2. — Shows  a  section  through  a  linibal  cicatrix  with  a  conjunctival 
flap  in  an  eye  removed  nine  months  after  extraction  of  cataract.  The 
surface  epithelium  is  seen  extending  down  into  the  subconjunctival 
tissue,  but  ceases  at  the  surface  of  the  sclera. 
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way.  Thomson  Henderson*  lias  described  an  epithelial 
cyst  in  a  corneal  cicatrix  after  cataract  extraction,  which 
he  says  was  no  doubt  the  cause  of  the  astigmatism  that 
had  been  noted  in  the  eye  previous  to  its  removal. 

The  most  effectual  way  to  avoid  an  extension  downwards 
of  epithelium  into  the  eye  is  to  make  an  oblique  incision 
and  a  conjunctival  flap.  I  have  a  section  of  an  eye  in 
which  a  conjunctival  flap  was  made,  and  in  which  an 
extension  down  of  the  epithelium  occurred  as  far  as  the 
entrance  of  the  opening*  in  the  fibrous  tissue  of  the  sclera, 
where  it  ceased  (PL  VII,  fig.  2).  I  have  sections  also  of 
an  eye  where  re-opening  of  a  wound  occurred,  and  where 
the  conjunctival  flap  became  folded  in  round  the  inner  lip 
of  the  wound.  It  demonstrates  the  importance  of  seeing 
that  a  conjunctival  flap  lies  nicely  smoothed  out  at  the 
conclusion  of  an  operation. 

downgrowth  of  conjunctival  blood-vessels  between 
the  Lips  of  a  Wound. 

If  there  is  delaved  aq-o-liitination  of  a  wound  at  the 
limbus  when  a  conjunctival  flap  has  been  formed,  what 
extends  down  between  its  two  sides  is  not  epithelium,  but 
the  sub-epithelial  vascular  tissue  of  the  conjunctiva.  I 
have  a  specimen  showing  conjunctival  blood-vessels 
extending  down  through  the  whole  length  of  a  wound  and 
vascularising  a  fibrous  membrane  of  inflammatory  origin 
which  fills  the  coloboma  (PL  VIII,  fig.  3). 

When  a  piece  of  iris  has  become  entangled  betwreen 
the  posterior  lips  of  an  extraction  incision,  conjunctival 
blood-vessels  extendino*  down  from  the  surface  may 
become  connected  with  those  of  the  iris  and  inflammation 
arising  in  one  structure  may  easily  spread  to  the  other. 
In  another  specimen  I  have  found  epithelium  together 
with  subepithelial  vascular  tissue  extending  down  between 
the  lips  of  an  extraction  incision  on  its  distal  or  scleral 
side  (PL  VIII,  fig.  4). 

*   Ophth.  Revieic,  vol.  xxvi,  1907,  p.  140. 
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Delayed  Union  of  the  Posterior  Surface  of  an  Extrac- 
tion Incision;    Hazf    of    Cornea    in    Vicinity    of 

Incision;   Striated   Opacity  of  the  Cornea. 

Delay  in  the  closure  of  the  posterior  surface  of  an 
extraction  incision  may  be  the  result  of  the  interposition 
of  a  portion  of  the  intra-ocular  contents  (iris,  lens  capsule 
or  vitreous)  between  the  cut  ends  of  Descemet's  mem- 
brane. 

The  longer  the  lips  of  the  incision  posteriorly  are  kept 
apart,  and  the  endothelium  prevented  from  bridging  acn  ss 
the  gap,  the  greater  the  amount  of  filtration  of  aqueous 
humour  into  the  substantia  propria.  Such  filtration  car.- 
distension  of  the  lymph-spaces,  swelling  of  the  tissue,  and 
opacity. 

The  commonest  form  of  opacity  of  the  cornea  met  with 
after  extraction  of  cataract  presents  a  striated  appearance. 
It  is  often  incorrectly  spoken  of  as  "  striated  keratitis  "  ; 
it  is  not  an  inflammatory  affection.  The  striatums  extend 
downwards  from  the  corneal  margin  of  the  incision,  taper- 
ing off  towards  their  lower  extremities.  Thev  are  some- 
times  crossed  by  horizontal  streaks  lying  more  superficially. 

Two  views  have  been  put  forward  to  explain  the  nature 
of  these  striations.  Becker  and  Recklinghausen  attribute 
them  to  widening  of  the  lymph-spaces  in  the  cornea. 
Eesfi  and  Schirmer  consider  them  to  be  due  to  folding  of 
the  posterior  layers  of  the  cornea,  including  Descemet- 
membrane,  the  result  of  alteration  of  tension  in  Descemet's 
membrane  consequent  upon  the  section.  In  every  case 
after  extraction  of  cataract  the  tension  of  Descemet's 
membrane  is  altered,  and  yet  it  is  only  in  a  small  percen- 
tage <>f  the  cases  that  striated  opacity  of  the  cornea  occur-. 
Out  of  518  of  my  own  cases  I  find  striated  opacity  of   the 

iica  recorded  in  82  or  1-Vs  per  cent.  It  would  seem. 
therefore,  that  there  must  be  some  other  factor  in  it< 
formation  besides  relaxation  of  ten-ion. 

reral  observers  have  noted  that  the  condition  is  n 
frequently  met  with    when   there   lias  been   B<  me  difficulty 
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Illustrates  Mr.  E.  Treacher  Coll  ins' s  paper  on  Post-operative 
Complications  of  Cataract  Extractions  (p.  18). 

Fig.  3. — Shows  a  section  through  a  limbal  cicatrix  in  an  eye  removed 
three  months  after  extraction  of  cataract.  Exudative  irido-cyclitis  had 
resulted  in  the  formation  of  a  dense  grey  membrane  which  filled  the 
coloboma.  This  membrane  was  vascularised  from  above  by  blood-vessels 
extending  from  the  subconjunctival  tissue  down  along  the  whole  length 
of  the  cicatrix.  One  of  these  vessels  is  shown  passing  throiigh  the 
cicatrix  in  the  figure. 

Fig.  4. — Shows  a  section  through  a  limbal  cicatrix  in  an  eye  removed 
one  month  after  extraction  of  cataract.  The  wound  was  reopened  on  the 
fifth  day  in  order  that  the  anterior  chamber  might  be  irrigated  out  with 
peroxide  of  hydrogen  solution,  exudative  iritis  having  supervened.  The 
surface  epithelium  and  some  subepithelial  vascular  tissue  is  shown' 
extending  down  between  the  lips  of  the  incision  on  its  scleral  side. 
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in  the  presentation  of  the  lens,  and  where  presumably 
there  may  have  been  more  than  the  usual  amount  of  dis- 
turbance in  the  endothelium  bordering  the  lips  of  the 
incision. 

I  used  to  note  its  presence  frequently  after  iridectomy 
by  a  surgeon  who  made  a  practice  of  having  a  drop  of 
1  in  20  solution  of  carbolic  acid  on  the  blade  of  his 
keratome  at  the  time  of  the  incision.  So  strong  a  solu- 
tion of  carbolic  must  have  damaged  the  delicate  endo- 
thelium of  Descemet's  membrane. 

The  densest  opacity  of  the  cornea  following  cataract 
extraction  which  I  have  seen  was  in  five  cases  in  which  a 
surgeon,  immediately  after  removal  of  the  lens,  introduced 
into  the  anterior  chamber  some  1  in  25,000  solution  of 
the  biniodide  of  mercury.  In  some  of  these  cases  the 
opacity  was  a  uniform  white  haze  extending  down  from 
the  region  of  the  incision,  and  in  others  a  striated  opacity. 
It  remained  permanent  and  later  became  accompanied  by 
a  dulness  of  the  surface.  The  cause  of  the  opacity  in 
these  cases  was  probably  the  destruction  of  the  endothelial 
cells  lining  Descemet's  membrane  by  the  biniodide  solution, 
which  allowed  the  aqueous  humour  to  filter  into  the  sub- 
stance of  the  cornea.  I  suggest  that  the  slighter  cases  of 
striated  opacity,  which  after  a  time  disappears,  are  also 
due  to  filtration  of  the  aqueous  humour  into  the  substantia 
propria,  this  filtration  being  the  chief  cause  of  the 
rucking  of  Descemet's  membrane,  which  Hess's  and 
Schirmer's  experiments  seem  to  show  give  rise  to  the 
vertical  streaks.  As  the  endothelium  re-forms  the  filtra- 
tion ceases  and  the  opacities  disappear.  The  horizontal 
and  more  superficial  streaks  are  probably  the  result  of 
distended  lymph-spaces  with  the  imbibed  aqueous. 

Prolapse  of  the   Iris;   Cystoid  and  Bulging  Scars. 

The  prolapse  of  a  fold  of  iris  into  the  incision  after  an 
extraction  of  cataract  prevents  its  two  edges  coming 
together  and  re-uniting.      The  resulting  condition  is  either 
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a  cystoid  or  bulging  scar,  according  to  the  depth  to  which 
the  prolapse  has  extended.  If  it  passes  right  through  to 
the  conjunctival  flap,  that  structure  becomes  adherent  to 
it,  and  the  anterior  surface  of  the  iris  unites  to  the 
sclero-corneal  tissue  on  each  side  of  the  incision.  A 
permanent  gap  is  thus  established  in  the  fibrous  tissue  of 
the  globe,  which,  being  a  weak  spot,  tends  to  bulge  when 
the  intra-ocular  pressure  is  re-established.  As  the  gap 
bulges  the  iris  tissue  lining  it  atrophies,  breaks  take  place 
in  the  continuity  of  the  pigment  epithelium,  and  the 
translucent  structure  which  v.  Graefe  termed  a  "  cystoid 
cicatrix  "  is  produced. 

If  the  prolapse  of  iris  does  not  pass  forwards  through 
the  whole  thickness  of  the  sclero-corneal  tissue,  then  it  is 
only  the  posterior  layers  which  are  prevented  from 
uniting.  Anteriorly  healing  of  the  wound  takes  place  in 
the  usual  way,  but  a  permanent  gap  lined  by  iris  tissue  is 
established  posteriorly.  Such  a  scar  like  that  previous^ 
described  forms  a  weak  spot  in  the  globe  and  is  liable  to 
bulge.  Owing,  however,  to  the  presence  of  fibrous  tissue 
uniting  the  anterior  layers,  it  does  not  stretch  sufficiently 
to  become  translucent,  so  does  not  resemble  a  "  cystoid 
scar." 

The  chief  danger  of  a  cystoid  cicatrix  is  the  liability  of 
an  eye  in  which  it  is  present  to  become  affected  with 
suppurative  inflammation  of  the  uveal  tract  months  or 
years  after  the  healing  of  the  wound.  Wagcnmann*  has 
recorded  the  results  of  the  microscopical  examination  of 
eleven  eyeballs  affected  in  that  way.  In  all  micrococci 
were  found  in  the  interior  of  the  eye;  the  suppurative 
process  appeared  in  all  the  cases  to  have  started  from  the 
cicatrix,  with  which  the  vitreous  was  usually  found  in 
contact.  Wagenmann  regarded  the  condition  as  one  of 
new  infection  through  the  cicatrix,  and  not  due  to  micro- 
cocci having  entered  the  wound  before  it  was  healed  and 
then    for    :i    long    time    remaining    inert;    or   us    due   to 

*  Arehiv.f.  Ophth.,  Bd.  xw.  L889,  Ah.  4,  S.  1  HI. 
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organisms  brought  to  the  wound  by  the  circulation,  and 
there  finding  a  congenial  soil. 

Astigmatism. 

After  extraction  of  cataract  in  the  large  majority  of 
cases  a  certain  amount  of  astigmatism  is  produced.  The 
curvature  of  the  cornea  at  right  angles  to  the  wound 
becomes  diminished,  and  that  parallel  to  it  increased. 
The  amount  of  the  astigmatism  is,  as  a  rule,  greatest  in 
those  cases  where  some  inclusion  of  iris  has  occurred 
between  the  lips  of  the  wound.  In  a  recent,  quite 
uncomplicated  case,  however,  I  found  a  difference  of  eight 
dioptres  between  the  two  meridians  which  remained 
permanent.  In  most  cases  the  amount  tends  to  diminish 
as  cicatrisation  proceeds.  Should,  however,  there  be 
some  weakness  in  the  cicatrix,  as  from  a  prolapse  of  a 
fold  of  iris,  or  should  there  be  increase  of  tension,  bulging- 
may  take  place  at  the  seat  of  the  wound,  causing  the 
astigmatism  to  increase.  In  one  case,  where  increase  of 
tension  came  on  after  extraction,  I  found  eleven  dioptres 
difference  between  the  two  meridians;  with  a  plus  cylinder 
of  that  strength  and  a  +  6  sphere  the  patient's  vision 
was  equal  to  y^-. 

Thomson  Henderson,*"  who  has  paid  special  attention  to 
the  causation  of  post-operative  astigmatism,  gives  the 
following  explanation  of  its  occurrence  : 

"After  extraction  there  is  great  tendency  for  the 
central  or  corneal  flap  to  spring  forward  and  overlap  the 
scleral  margin.  In  this  is  to  be  found  the  primary  cause 
of  the  subsequent  astigmatism.  The  predisposing  cause 
is  to  be  found  in  the  position  of  the  incision,  *.  e.  whether 
corneal  or  limbal.  In  the  former  position  of  the  wound 
the  resulting  gap  between  the  two  cut  surfaces  is  finally 
reduced  to  a  minimum,  so  that  the  normal  radius  of 
curvature  of  the  cornea  is  restored.  In  the  latter  the 
interspace  is  filled  by  connective-tissue  downgrowth  which 
*  Ophth.  Review,  vol.  xxvi,  1907,  p.  138. 
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prevents  complete  apposition  of  the  cut  surfaces.  In  the 
subsequent  cicatrisation  this  interspace  is  diminished,  but 
still  the  effect  is  that  of  a  wedge  introduced  into  the 
segment  of  a  circle,  resulting;  in  an  increase  of  the  radius 
of  the  latter — otherwise  a  diminution  of  curvature  in  the 
vertical  meridians." 

It  would  be  interesting  to  know  from  clinical  observa- 
tion if  limbal  incisions  result  more  frequently  in  astig- 
matism, or  produce  higher  degrees  of  astigmatism,  than 
corneal  incisions  in  accordance  with  Thomson  Henderson's 
views.  My  own  cases  do  not  afford  sufficient  evidence  in 
the  matter,  as  I  always  aim  at  making  a  limbal  incision. 

Suppurative  Inflammation  Starting  in  the  Cornea. 

Suppurative  inflammation  starting  in  the  cornea  is, 
with  the  exception  of  expulsive  haemorrhage,  the  most 
rapidty  destructive  complication  met  with  after  extraction 
of  cataract.  Through  the  gap  made  in  the  epithelium  by 
the  incision  pyogenic  germs  gain  entrance  to  the  fibrous 
tissue  of  the  cornea  and  there  find  a  suitable  soil  in  which 
to  proliferate.  The  pneumococcus  is  by  far  the  most 
frequent  pyogenic  organism  met  with  in  these  cases. 
The  other  organisms  to  which  the  condition  has  been 
attributed  are :  Stajriiylococcus  pyogenes  aureus,  ozama 
bacillus,  bacilli  of  the  diphtheria  group,  and  streptococci. 

In  fifty  cases,  the  notes  of  which  I  collected*  from  the 
case-books  of  the  Moorfields  Hospital,  I  found  that  the 
suppuration  commenced  in  the  large  majority  on  the  first, 
second,  or  third  day;  in  eight  of  them  it  did  not  appear 
until  on  or  after  the  fifth  day  ;  and  in  one  not  until  the 
thirteenth  day. 

When  the  epithelium  has  re-formed  over  the  wound 
the  risk  of  infection  by  the  above-mentioned  pyogenic 
organisms  ceases,  because  they  are  incapable  of  pene- 
trating intact  epithelium'.  As  corneal  incisions  are  7iiore 
quickly   covered   over   by   epithelium    than   those  at    the 

*  Roy.  Lond.  Ophth.  Hosp.  Rep.,  vol.  xii,  1888,  p.  19. 
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lirnbus  with  a  conjunctival  flap,  it  might  be  thought  that 
they  were  less  likely  to  be  implicated  by  this  form  of 
inflammation.  This  advantage  seems,  however,  to  be 
more  than  counterbalanced  by  the  vascular  conjunctiva 
offering  a  greater  resistance  to  pyogenic  organisms  than 
the  avascular  cornea. 

It  is  interesting  to  compare  the  number  of  suppurations 
after  extraction  of  cataract  which  occurred  at  Moorfields 
in  former  times  with  those  of  more  recent  years  : 

Morton*  recorded  in  1875—6  146  cases,  with  8  suppura- 
tions— 5*47  per  cent.;  in  1883  there  were  225  cases,  with 
14  suppurations — 6*2  per  cent.;  Marshallt  recorded  in 
1889  to  1893  1519  cases  with  26  suppurations — 1*7  per 
cent.;  my  own  operations  from  1900  to  1912,  518  cases, 
with  6  suppurations — 1*15  per  cent. 

It  will  be  well  to  enumerate  the  chief  alterations  in 
practice  with  which  this  diminution  in  the  percentage  of 
suppurations  has  coincided,  because  they  indicate  the 
direction  in  which  more  strenuous  efforts  should  be  made 
to  reduce  it  still  further  : 

(a)  Greater  precautions  in  trying  to  eliminate  all  infec- 
tive discharge  from  the  lacrimal  sac,  conjunctiva,  and 
lid  margins, 

(6)  Sterilisation  of  instruments.  No  sterilisation  of 
instruments  was  employed  until  after  1883. 

(c)  The  introduction  of  local  anaesthesia.  Cocaine  was 
first  employed  in  1884.  When  a  general  anaesthetic  was 
administered  portions  of  the  intraocular  contents  (iris  and 
vitreous)  were  more  frequently  left  entangled  in  the 
wound.  Anything  protruding  through  the  wound  forms 
an  impediment  to  the  extension  of  epithelium  over  it. 

(d)  A  change  from  the  linear  section  of  Graefe  to  the 
small  flap  incision  with  a  conjunctival  fringe. 

(e)  Preparation  of  the  eye  preceding  the  operation  by 
cleansing  of  the  eyelashes  and  eyelids,  and  irrigation  of 
the  conjunctival  sac. 

*  Ibid.,  vol.  ix,  1879,  p.  374. 
f  Ibid.,  vol.  xiv,  1895,  p.  56. 
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(/)   The  use  of  sterilised  dressings. 

In  suppurative  inflammation  of  the  cornea  due  to 
pneumococcal  infection  of  operation  wounds,  as  in  suppura- 
tive ulcers  of  the  cornea  due  to  pneumococci,  a  toxin 
is  generated,  which,  passing  by  diffusion  into  the  aqueous, 
starts  a  suppurative  iritis  and  the  formation  of  a  hypopyon. 
Should  the  pneumococci  themselves  gain  entrance  into 
the  eye  suppurative  panophthalmitis  rapidly  ensues. 

Just  as  the  spread  of  a  suppurative  serpiginous  ulcer 
due  to  pneumococci  can  sometimes  be  checked  by  vigorous 
use  of  the  galvano-cautery,  so,  in  the  early  stage  of  a 
suppuration  after  extraction,  thorough  application  of  the 
galvano-cautery  to  the  infected  margin  of  the  incision 
will  sometimes  check  the  progress  of  the  affection.  I 
saw  Nettleship  successfully  adopt  this  form  of  treatment 
in  1886,  and  afterwards  recorded  the  results  of  nine  cases 
in  which  it  was  employed.*  In  three  the  eye  was  saved 
and  good  vision  ultimately  obtained  ;  in  three  the  suppura- 
tive process  was  checked,  but  flattening  of  the  wound 
and  shrinking  of  the  globe  supervened ;  and  in  the 
remaining  three  the  condition  went  on  to  panophthalmitis. 
The  cases  in  which  the  procedure  was  most  successful 
were  those  in  which  the  galvano-cautery  was  used  in  a 
very  early  stage,  within  a  few  hours  of  the  first  indication 
of  any  suppuration  starting. 

POST-OPERATIVE    CONJUNCTIVITIS. 

The  following  statements  with  regard  to  the  bacteri- 
ology  of  the  conjunctiva  are  taken  from  Axenfeld's  well- 
known  hook  on  Bacteriology  of  the  Eye. 

lie  says  :  "  It  is  now  generally  agreed  that  the  con- 
junctiva] sac,  like  all  other  exposed  mucous  membranes, 
cannot  always,  perhaps  even  can  never,  be  made  absolutely 
sterile  without  damaging  it  by  the  very  means  employed." 

Repeated  experiments  have  proved  thai  keeping  an  eye 
tied    up    with    a    bandage    applied    for    twenty-four   hours 

*  Ibid.,  vol.  xii,  1888,  p.  179. 
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increases  the  number  of  organisms  in  the  conjunctiva. 
This  is  due  to  (1)  the  loss  of  cleansing  lid  movements  and 
diminished  lacrimation ;  (2)  the  increased  temperature 
under  the  bandage  and  congestion  of  the  conjunctiva. 

In  eyes  after  operation  which  have  not  been  bandaged, 
but  kept  shut  under  wire  goggles,  some  bacterial  increase 
occurs  in  the  first  twenty-four  hours,  though  it  is  less  than 
that  which  results  when  under  similar  circumstances  a 
bandage  has  been  employed. 

If  any  pathogenic  organisms  are  present  in  the  con- 
junctiva they  increase  in  number,  as  well  as  the  ordinary 
saprophytes,  when  the  eye  is  tied  up. 

Under  these  circumstances  it  is  not  surprising  that 
after  extraction  of  cataract,  conjunctivitis  sometimes  sets 
in.  It  may  vary  considerably  in  severity,  the  discharge 
in  some  cases  being  copious  muco-pus  and  in  others  only 
a  slight  sticky  mucus.  In  some  cases  the  ocular  con- 
junctiva becomes  generally  injected  and  chemosed,  in 
others  the  injection  is  restricted  to  the  vicinity  of  the 
wound. 

The  conditions  favouring  its  development  may  be 
enumerated  as  follows  : 

(1)  The  presence  of  conjunctivitis  previous  to  the 
operation  :  The  conjunctivitis  under  treatment  may 
appear  to  have  been  completely  cured.  The  irritation 
of  the  operation  and  the  keeping  of  the  eye  tied  up  causes 
it  to  recur. 

(2)  Undue  irritation  of  the  conjunctiva  with  too  strong 
chemical  irritants  used  as  antiseptics  previous  to  operation  : 
Strong  antiseptics  destroy  the  epithelial  cells  of  the  con- 
junctiva which  protect  its  deeper  parts  from  microbial 
infection. 

(3)  The  leaving  of  soft  lens-matter  and  blood-clot  in 
the  conjunctival  sac,  or  of  strands  of  vitreous  humour  pro- 
truding through  the  wound  :  Such  structures  form  favour- 
able nutrient  media  for  micro-organisms  to  grow  in. 

(4)  Laceration  and  excessive  bruising  of  the  conjunctiva 
with  fixation  forceps  :     In  some  elderly  people   the   con- 
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junctiva  is  exceedingly  friable,  and  it  is  difficult  to  take 
hold  of  it  without  tearing  it.  Some  of  the  fixation  forceps 
employed  have  unnecessarily  large  and  numerous  teeth. 

(5)    The  occurrence  of  spasmodic  entropion  of  the  lower 
lid. 


Uncomplicated  Wounds  of  the  Iris  :  Xon-septic  Pos- 
terior Synechle  and  Transient  Non-septic  "Kera- 
titis Punctata." 

Ajseptic  wounds  of  the  iris  kept  bathed  with  uncon- 
taminated  aqueous  humour  show  no  tendency  to  the 
formation  of  granulation  tissue.  The  cut  surface  d 
not  become  covered  over,  either  by  the  endothelium  of 
the  anterior  surface  or  the  pigment  epithelium  from  the 
posterior.  Its  appearance  remains  just  the  same  as 
immediately  after  the  injury  is  inflicted.  If  this  was  net 
the  case,  and  every  wound  of  the  iris  resulted  in  the  forma- 
tion  of  granulation-tissue,  then  after  every  iridectomy  we 
performed  broad  adhesions  of  the  iris  to  the  lens  capsule 
would  result.  The  iris,  like  any  other  tissue,  in  the 
presence  of  any  chemiotaetic  substance,  is  fully  capable 
of  reaction. 

Frequently  after  cataract  extraction  one  or  two  posterior 
synechias  may  form,  when  there  are  no  other  signs  of 
inflammatory  reaction,  and  when  there  is  no  reason  to 
suspect  the  entrance  into  the  eye  of  any  micro-organism-. 
The  formation  of  such  posterior  synechia1  is  more  frequent 
after  removal  of  the  lens  than  after  a  simple  iridectomy. 
I  would  suggest  that  in  such  cases  when  the  iris  comes 
in  contact  with  a  wound  in  the  lens  capsule,  some  of  the 
damaged  and  degenerating  cells  of  the  capsule  by  the 
chemiotaetic  substances  which  they  generate  excite  plastic 
exudate  from  the  iris,  resulting  in  the  formation  of  a 
Localised  adhesion.  If  this  be  so  we  can  understand  the 
importance  of  the  early  use  of  atropine  after  extraction, 
to  keep  the  iris  margin  well  drawn  away  from  the 
wounded  capsule.      We  ean  also  find  an  explanation  why 
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some  operators  have  a  preference  for  a  peripheral  incision 
of  the  lens  capsule,  which,  if  accompanied  by  an  iridec- 
tomy, lies  away  from  any  possibility  of  contact  with  the 
iris. 

A  careful  observation  of  cases  in  the  early  days  after 
cataract  extraction  reveals  in  a  certain  number  the 
presence  of  dots  on  the  back  of  the  cornea,  which  only 
last  a  short  time,  and  which  are  unaccompanied  by 
ciliary  injection  or  any  permanent  defect.  The  dots  of 
this  "  transient  keratitis  punctata  "  are  sometimes  grey  in 
colour,  but  more  frequently  black.  In  looking  through 
the  notes  of  my  hospital  cases  I  find  that  the  frequency 
with  which  it  has  been  recorded  has  varied  considerably 
with  the  keenness  of  observation  of  the  house-surgeon. 
In  some  years  no  record  has  been  made  of  it.  In  the 
four  years,  1907  to  1910,  out  of  166  cases  of  extraction 
of  cataract  this  early,  slight,  transient  keratitis  punctata 
is  noted  in  19,  or  11*4  per  cent.  It  is  sometimes  seen 
after  iridectomy  for  glaucoma  apart  from  any  manifesta- 
tions of  iritis. 

I  do  not  think  that  the  presence  of  a  few  transient 
dots  on  the  back  of  the  cornea,  any  more  than  one  or  two 
isolated  posterior  synechias,  necessarily  implies  the  entrance 
into  the  eye  of  septic  organisms.  I  would  suggest  the 
following  possible  explanation  of  their  formation  :  At 
the  time  of  the  iridectomy  some  cells  of  the  iris  from  the 
cut  surface  become  detached  and  float  off  in  the  stream 
of  the  aqueous  humour.  These  dying  and  degenerating 
cells  become  deposited  on  the  posterior  surface  of  the 
lower  part  of  the  cornea,  and  there  generate  a  chemiotactic 
substance,  which  attracts  around  them  polymorphonuclear 
leucocytes  to  effect  their  removal. 

Septic    Endophthalmitis  and   Sympathetic   Ophthalmitis. 

The  eyes  which  I  have  had  to  remove  most  frequently 
after  extraction  of  cataract  are  those  in  which  severe 
irido-cyclitis  set  in,  causing  closure  of  the  coloboma  with 

vol.  xxxiv.  3 
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inflammatory  exudate,  and  where  I  feared  the  onset  of 
sympathetic  ophthalmitis,  or  where  it  had  actually  com- 
menced. 

Out  of  518  cases  of  extraction  of  cataract  at  Moorfields 
Hospital  from  1900  to  1912  I  have  had  twenty-eight  cases 
of  severe  irido-cyclitis  with  keratitis  punctata  and  eight 
cases  with  hypopyon.  Some  have  quieted  down  under 
treatment,  and  ultimately,  with  a  secondary  operation, 
obtained  useful  vision.  Others  have  proved  more  intract- 
able, and  the  eye  has  been  excised  for  fear  of  the  onset  of 
sympathetic  ophthalmitis.  Out  of  the  above-mentioned 
518  cases  I  had  five  of  sympathetic  ophthalmitis — 094  per 
cent. 

The  methods  of  obviating  and  dealing  with  severe 
irido-cyclitis  after  extraction  of  cataract  is,  I  think,  at  the 
present  time  the  most  important  matter  in  the  subject 
under  discussion. 

A  pathological  examination  of  eyes  which  have  been 
excised  with  this  condition  frequently  shows  that  inflamma- 
tion is  limited  to  the  parts  bounding  the  anterior  and 
posterior  chambers,  the  choroid  retina  and  vitreous  being 
uninvolved.  Very  often  I  have  found  in  these  cases 
imperfect  closure  posteriorly  of  the  lips  of  the  limbal 
incision  due  to  an  entanglement  of  the  lens  capsule. 

The  ununited  margins  of  the  wound  on  each  side  of  the 
entangled  capsule  were  infiltrated  with  inflammatory 
cellular  exudate.  In  some  sections  I  have  been  able  to 
trace  direct  continuity  between  inflammatory  exudate  in 
the  conjunctiva  overlying  the  wound,  along  the  sides  of 
the  wound,  to  that  in  the  interior  of  the  eye. 

At  one  time  1  was  inclined  to  think,  from  the  appear- 
ance of  tl  ctions,  that  the  piece  of  entangled  capsule 
acted  ;i-  ;i  foreign  substance  and  excited  the  inflammation 
in  the  wound  around  it.  This  is  not,  however,  I  believe, 
the  correct  explanation  ;  the  entangled  lens  capsule  does 
nol  itself  excite  inflammation,  but  by  impeding  the  union 
of  the  lips  of  the  wound  favours  the  spread  of  inflamma- 
tion into  the  interior  of  the  eye.      1   have   a    section    of  a 


PLATE    IX. 

Illustrates  Mr.  E.  Treacher  Collius's  paper  on  Post-operative 
Complications  of  Cataract  Extractions  (p.  18). 

Fig.  5. — Shows  a  section  through  a  cicatrix  after  cataract  extraction 
in  which  a  detached  piece  of  lens  capsule  has  become  completely  em- 
bedded in  fibrous  tissue. 

Fig.  6. — Shows  a  section  through  a  limbal  cicatrix  after  extraction  of 
cataract  in  an  eye  in  which  a  small  prolapse  of  vitreous  humour  occurred 
at  the  time  of  the  operation.  Irido-cyclitis  subsequently  ensued.  The 
conjunctiva  overlying  the  cicatrix  is  seen  to  be  much  swollen  with 
inflammatory  exudate.  Between  the  lips  of  the  wound  is  a  plug  of  tissue 
infiltrated  with  inflammatory  cells,  which  is  continuous  posteriorly  with 
vitreous  humour  similarly  infiltrated. 
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cicatrix  in  which  a  detached  piece  of  lens  capsule  is  shown 
embedded  in  the  fibrous  tissue,  without  any  inflammatory 
exudate  around  it  (PL  IX,  fig.  5).  This  shows  that  there 
is  nothing  inherent  in  the  lens  capsule  itself  likely  to 
excite  inflammation. 

Another  fallacy,  to  which  at  one  time  considerable 
credence  was  given  and  which  is  still  sometimes  referred 
to,  is,  that  soft  lens  matter  in  contact  with  the  iris  excites 
iritis.  That  aseptic  lens  matter  may  lie  in  contact  with 
the  iris,  without  any  inflammation  resulting*,  we  see 
frequently  after  needling  operations  for  soft  cataract.  It 
has  been  shown  that  the  aqueous  humour  alone  is  a  bad 
medium  for  the  growth  of  bacteria.  If,  however,  an 
admixture  of  lens  substance  with  the  aqueous  takes  place 
a  medium  is  formed  which  is  very  favourable  to  their 
growth. 

A  simple  iridectomy,  unlike  an  operation  for  extraction 
of  cataract,  is  hardly  ever  followed  by  severe  irido- 
cyclitis. Evidently  the  altered  condition  of  the  aqueous, 
by  the  admixture  of  lens  matter  in  the  latter  operation,  is 
the  essential  factor  predisposing  to  this  inflammatory  com- 
plication. 

In  these  cases  where  the  inflammation  has  been  limited 
to  the  anterior  part  of  the  eye,  it  has  been  an  exudative 
uveitis,  the  exudate  being  of  a  cellular  and  fibrinous 
character,  into  the  anterior  and  posterior  chambers — a 
condition  aptly  termed  by  Fuchs,*  "  septic  endophthal- 
mitis. " 

Subacute  cataract  infection  occurring  in  the  human  eye 
has  been  shown  by  Axenfeld  to  be  due  to  the  white 
staphylococcus,  an  organism  which  produced  no  reaction 
in  the  rabbit's  cornea. 

W.  I.  Hancockt  has  recorded  how,  in  three  cases  of 
iritis  following  cataract  extraction,  Eyre  obtained  pure 
cultures  of  the  Staphylococcus  albus  in  two,  and  a  weak 
growth   of   the   xerosis   bacillus  in  the   third.       Stajjhylo- 

*  Arch./.  Ophth.,  Bd.  lviii,  Ab.  3. 

f  Roy.  Lond.  Ophth.  Hosp.  Rep.,  vol.  xviii,  1910,  p.  56. 
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coccus  albus  and  xerosis  bacillus  are  frequently  found  as 
saprophytes  in  the  normal  conjunctiva,  but  there  seems 
little  doubt  that  when  introduced  into  a  suitable  medium, 
such  as  lens-laden  aqueous  in  the  interior  of  the  eye,  they 
may  take  on  pathogenic  characters. 

The  vitreous  humour  is  a  favourable  medium  for  the 
growth  of  micro-organisms,  being  poor  in,  or  free  from,  pro- 
tective bodies.  As  the  stream  of  the  aqueous  is  forwards 
from  the  ciliary  body,  in  septic  endophthalmitis  due  to 
the  entrance  of  infective  matter  into  the  anterior  chamber, 
the  vitreous  as  a  rule  does  not  become  affected.  Should 
it,  however,  become  opened  up  in  the  course  of  the  opera- 
tion, or  should  a  piece  of  it  be  left  lying  between  the  lips 
of  the  extraction  wound,  then  conjunctival  saprophytes 
can  gain  entrance  and  grow  in  it,  causing  what  Straub 
would  term  "  hyalitis"  (PI.  IX,  fig.  6).  In  septic  endoph- 
thalmitis of  the  vitreous  chamber  there  is  exudation  into 
it  from  the  ciliary  body  and  from  the  retinal  vessels. 

I  would  suggest,  then,  that  post-operative  septic 
endophthalmitis  is  due  to  infection  with  organisms  which 
are  saprophytes  in  the  normal  conjunctiva.  That  their 
entrance  into  the  eye  is  facilitated  by  delayed  closure  of 
the  extraction  wound,  due  to  an  entangled  lens  capsule 
or  a  prolapsing  vitreous  ;  and  that  their  growth  in  the 
anterior  chamber  is  facilitated  by  the  suspension  of  lens 
matter  in  the  aqueous  humour. 

As  complete  sterilisation  of  the  conjunctiva  is  probably 
impracticable,  the  preventive  treatment  of  this  complica- 
tion resolves  itself  into  the  adoption  of  the  best  means  to 
avoiding  an  entanglement  of  lens  capsule,  a  prolapse  of 
vitreous,  or  the  leaving  of  a  large  quantity  of  lens 
matter  to  be  dissolved  by  the  aqueous  humour. 

I  have  treated  several  eases,  of  recent  years,  of  this 
complication  with  stock  anti-staphylococcal  vaceiues,  ami 
in  some  with  apparently  beneficial  effects.  As,  however, 
in  tin  tic  Local  treatment  with  hot   applica- 

tions   and    atropine   has   always   at    the   same    time    been 
employed;  and  as    we   know   with    this    local    treatment 


PLATE    X. 

Illustrates  Mr.   E.   Treacher  Collins* s  paper  on  Post-operative 
Complications  of  Cataract  Extractions  (p.  18). 

FIG  7. — Shows  a  section  through  a  patch  of  proliferative  choroiditis  in 
an  eye  which  excited  sympathetic  ophthalmitis  after  extraction  of 
cataract. 

Fig.  8. — Shows  a  section  at  the  margin  of  a  wounded  lens  in  an  eye 
which  excited  sympathetic  ophthalmitis.  A  granulomatous  mass  with  a 
large  giant-cell  and  epitheloid  cells  similar  to  those  met  with  in  the 
uveal  tract,  is  shown  in  the  exudate  around  the  lens. 
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alone  some  cases  get  well ;  it  is  impossible  to  be  sure  that 
the  vaccines  really  did  good. 

Tli ere  is,  I  think,  considerable  evidence  to  show  that 
post-operative  endophthalmitis  septica  is  usually,  if  not 
always,  exogenous  in  origin. 

The  question  next  arises,  is  there  any  inflammation  of 
the  uveal  tract  after  extraction  of  cataract  which  arises 
endogenously  ? 

An  endogenous  infection  of  the  uveal  tract  would  have 
to  reach  the  eye  by  the  blood,  and  we  should  expect 
it  to  manifest  itself  first  by  an  inflammatory  reaction  in 
the  tissue  in  the  neighbourhood  of  the  blood-vessels  of 
that  structure.  We  should  expect  it  to  be  of  the  nature  of 
a  proliferative  uveitis,  rather  than  an  exudative  uveitis, 
which  is  the  characteristic  of  endophthalmitis  septica. 

In  syphilis  and  tubercle  of  the  uveal  tract,  where  there 
is  endogenous  infection,  the  inflammatory  foci  begin  as 
granulomata  in  the  tissue. 

In  eyes  excised  for  irido-cyclitis  after  cataract  extrac- 
tion Ave  do  sometimes  meet  with  nodules  of  proliferative 
uveitis,  or  of  a  granulomatous  type.  Fuchs*  has  shown 
that  such  nodules  are  usually  associated  with  sympathetic 
ophthalmitis. 

They  consist  of  patches  of  small  mononuclear  cells, 
often  surrounding  large  mononuclear  or  epithelioid  cells, 
and  having  sometimes  a  central  giant-cell  with  peri- 
pherally arranged  nuclei.  They  closely  resemble  the 
early  stage  of  a  tubercular  patch,  but  show7  no  tendency  to 
degeneration  or  caseation.  They  are  located  usually  in  the 
outer  layers  in  the  choroid,  and  show  a  greater  tendency 
to  extend  outwards  rather  than  inwards  (PI.  X,  fig.  7). 

I  have  found  granulomatous  patches  of  this  character 
in  several  eyes  which  were  removed  because  they  excited 
sympathetic  ophthalmitis  after  extraction  of  cataract,  but 
they  were  always  associated  with  septic  endophthalmitis. 

These  granulomatous  nodules  are  found  frequently  as 
scattered  discrete  patches  in  the  uveal  tract.  So  that 
*  Arch.f.  Ophth.,  Bd.  lxi,  Ab.  2,  s.  365. 
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the  infective   agent   which    gives    rise    to   them   must   be 
disseminated  throughout  it  by  the  blood-stream. 

Browning  lias  recently  shown  that  in  many  cases  of 
sympathetic  ophthalmitis  there  is  an  alteration  in  the 
cellular  elements  of  the  blood,  consisting  in  an  increase  of 
the  large  mononuclear  cells.  It  seems  highly  probable, 
therefore,  that  the  exciting  agents  of  the  inflammation  in 
the  sympathising  eye  are  carried  to  it  by  the  blood,  finding 
in  its  uveal  tract  a  suitable  soil  for  their  growth. 

Meller*  has  suggested  that  in  sympathetic  ophthalmitis 
the  inflammation  in  the  exciting  eye,  which  is  the  essential 
feature  of  the  disease,  is  not,  as  has  generally  been  sup- 
posed, exogenous,  but  endogenous  in  origin,  the  septic 
endophthalmitis  with  which  it  is  so  frequently  associated, 
or  some  other  disturbance  in  the  uveal  tissue,  lowering  the 
resistance  of  that  structure  and  so  favouring  the  develop- 
ment of  the  characteristic  proliferative  uveitis.  Such  an 
hypothesis  has  the  merit  of  offering  a  satisfactory  explana- 
tion of  cases  of  sympathetic  ophthalmitis,  arising  from  an 
inflammation  in  an  exciting  eye  in  which  there  has  been 
no  perforating  lesion  ;  as,  for  example,  a  uveitis  occurring 
in  an  eye  with  sarcoma  of  the  choroid. 

I  may  point  out  here  that  I  have  found  in  eyes,  which 
have  excited  sympathetic  ophthalmitis  after  operation, 
patches  of  epithelioid  cells  with  a  central  giant-cell,  not 
only  in  the  uveal  tract,  but  in  the  subconjunctival  tissue, 
in  the  cornea  at  the  margins  of  the  unhealed  wound,  and 
in  a  mass  of  exudate  around  the  lens  which  had  been 
wounded  in  the  performance  of  an  iridectomy  (PI.  X,  fig.  8). 

As  I  have  said,  in  all  the  specimens  in  which  I  have 
found  this  proliferative  uveitis  after  extraction  there  has 
also  been  an  exudative  uveitis.  We  have  no  means  of 
recognising  from  the  clinical  appearances  of  an  eye  when 
the  proliferative  uveitis  is  present  in  addition  to  the 
exudative  uveitis,  or  -optic  endophthalmitis.  I  have 
removed  several  eyes  for  irido-cyclitis  after  extraction  of 
cataract,  in   which  subsequent  microscopical   examination 

*  Ibid.,  Bd.  lxxii,  Ab.  1. 
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showed  that  there  was  only  septic  endophthalmitis,  and 
from  which  presumably  there  was  no  danger  of  sympa- 
thetic ophthalmitis.  I  have  also  unfortunately  sometimes 
not  removed  eyes,  under  similar  circumstances,  until  sym- 
pathetic ophthalmitis  has  set  in.  If  in  such  cases  a 
blood-count  will  afford  sufficiently  reliable  evidence  of 
the  presence  of  proliferative  uveitis,  when  exudative 
uveitis  is  also  present,  and  so  enable  us  to  recognise  the 
eyes  likely  to  set  up  sympathetic  ophthalmitis,  then  indeed 
we  have  gained  a  most  valuable  aid  to  diagnosis. 

At  a  recent  meeting  of  the  Ophthalmological  Section 
of  the  Royal  Society  of  Medicine,  several  cases  were 
related  of  remarkable  improvement  having  occurred  from 
administration  of  salvarsan  or  neo-salvarsan  in  cases  of 
both  sympathetic  disease  and  of  septic  endophthalmitis. 

Glaucoma. 

Increase  of  tension  after  extraction  of  cataract  may  be 
brought  about  in  different  ways.  As  already  mentioned 
it  may  come  on  some  months  after  the  operation  from  the 
formation  of  an  epithelial  lined  cyst  in  the  anterior 
chamber.  In  1890  I  read  a  paper  before  this  Societ}^ 
based  on  the  pathological  examination  of  nine  eyes  with 
glaucoma  after  extraction  of  cataract.  In  five  of  the 
patients  from  which  these  eyes  had  been  removed  a  suc- 
cessful cataract  operation  had  been  performed  on  the 
fellow  eye  without  any  symptoms  of  glaucoma  manifesting 
themselves.  This  shows  that  there  is  no  inherent  disposi- 
tion to  glaucoma  in  the  eyes  of  the  patient  affected,  but 
that  the  increase  of  tension  is  the  outcome  of  some  com- 
plication arising  in  connection  with  the  particular  operation 
performed.  In  three  of  the  eyes  there  was  iritis  accom- 
panied by  keratitis  punctata,  and  the  angle  of  the  chamber 
was  found  widely  open.  In  these  cases  the  increase  of 
tension  was  evidently  due,  as  in  other  cases  of  irido- 
cyclitis, to  the  altered  character  of  the  aqueous  humour 
and  the  accumulation  of  cells  in  the  spaces  of  Fontana. 
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In  the  otlier  six  eves,  in  which  no  iritis  or  only  verv 
slieht  iritis  occurred,  the  ano-le  of  the  anterior  chamber 
was  found  completely  closed  by  the  contact  of  the  root  of 
the  iris  with  the  periphery  of  the  cornea.  The  advance 
in  the  position  of  the  iris  had  been  occasioned  in  five  of 
the  cases  by  adhesion  of  the  lens  capsule  to  the  extraction 
scar.  In  the  remaining  case,  in  which  the  lens  had  been 
removed  in  its  capsule,  there  was  a  similar  adhesion  of 
the  anterior  hyaloid  membrane  of  the  vitreous. 

In  those  eyes  where  an  iridectomy  had  been  performed 
the  angle  of  the  anterior  chamber  in  the  region  of  the 
coloboma  was  blocked  by  a  piece  of  the  root  of  the  iris, 
or   by    the    most   anterior   of  the   ciliary   pro  which 

was  drawn  forwards  and  held  in  contact  with  the  back  of 
the  cornea  by  the  upper  part  of  the  adherent  capsule. 

An  adhesion  of  the  lens  capsule  to  the  extraction  scar 
does  not  always  result  in  glaucoma,  and  in  three  of  the 
nine  eyes  examined  pathologically  the  increase  of  tension 
did  not  arise  until  after  a  needling  operation.  The 
anterior  synechia  of  the  capsule  in  these  cases  predisposed 
the  eve  to  glaucoma  by  shallowing  the  anterior  chamber  ; 
a  still  further  advance,  as  the  outcome  of  the  needling, 
determined  its  onset.  The  amount  of  advance  in  the 
lens  capsule,  and  of  the  iris  in  front  of  it,  occasioned  by 
it-  adhesion  to  an  extraction  scar,  depends  to  a  great 
extent  upon  the  position  of  the  incision.  If  it  is  made  in 
the  cornea  the  advance  is  necessarily  greater  than  when 
it  is  at  the  limbos.  An  adhesion  of  lens  capsule  to  a 
limbal  incision  but  rarely  causes  glaucoma. 

When  the  complication  of  glaucoma  has  arisen  from  an 
anterior  synechia  of  lens-capsule,  I  have  found  that  the 
condition  can  best  be  relieved  by  the  division  of  the 
adhesions  with  Lang's  knives.  After  the  preliminary 
puncture  with  t lie  sharp-pointed  knife  in  the  lower  part 
of  th<-  cornea,  J  have  inserted  the  blunt-pointed  one  and 

made  a  -weep  with    it    across    the   posterior    surface    of    the 

traction-scar  throughout  it-  whole  length. 


PLATE    XI. 

Illustrates  Mr.  E.  Treacher    Collins' s  paper  on  Post-operative 
Complications  of  Cataract  Extractions  (p.  18). 

Fig.  9. — Shows  a  section  through  the  posterior  part  of  the  ciliary  body 
in  an  eye  which  had  been  operated  upon  for  extraction  of  cataract.  The 
ciliary  body  is  shown  detached  from  the  sclerotic.  Part  of  the  detach- 
ment may  be  due  to  post-mortem  changes,  but  the  wide  separation  of 
the  lymph-spaces  of  the  lamina  supra-choroidea  which  are  filled  with 
granular  coagulum,  is  certainly  ante-mortem . 

Fig.  10. — Shows  a  section  through  the  region  of  operation  in  an  eye 
from  which  a  cataract  had  been  extracted  several  years  previous  to  its 
removal.  A  prolapse  of  vitreous  humour  occurred  at  the  time  of  opera- 
tion, and  some  years  later  detachment  of  the  retina.  Fibrous  tissue 
bands  adherent  to  the  posterior  surface  of  the  corneal  cicatrix  are  shown 
passing  backwards.  They  were  attached  also  to  the  retina  and  it  was 
their  organisation  and  contraction  which  caused  its  detachment. 
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Expulsive  Hemorrhage. 

Expulsive  haemorrhage  after  extraction  of  cataract  is  of 
rare  occurrence,  being  far  more  frequently  met  with  after 
iridectomy  for  glaucoma.  Out  of  518  cases  from  1900  to 
1912  at  Moor  fields  Hospital  I  have  only  lost  one  eye  from 
this, complication.  The  haemorrhage  in  these  cases  chiefly 
takes  place  from  the  vessels  of  the  choroid,  that  mem- 
brane, and  the  rest  of  the  contents  of  the  eye,  being* 
forced  forwards  towards  the  wound. 

Sudden  diminution  of  tension  in  the  eye  causes  a  rush 
of  blood  into  the  intra-ocular  vessels,  which,  if  diseased, 
may  rupture.  The  diminution  of  tension  in  a  glauco- 
matous eye  is  greater  than  in  one  of  normal  tension,  and 
the  blood-vessels  are  more  often  diseased,  hence  the 
greater  frequency  of  intra-ocular  haemorrhage  after  opera- 
tions for  glaucoma.  A  slow  incision  which  allows  the 
aqueous  humour  to  drain  away,  instead  of  escaping  at  a 
gush,  diminishes  the  intra-ocular  tension  gradually,  and 
presumably  lessens  the  risk  of  rupture  of  the  choroidal 
vessels. 

Detachment  of  the  Choroid. 

Though  expulsive  haemorrhage  after  extraction  of 
cataract  is  rare,  detachment  of  the  ciliary  body  and 
choroid  by  a  serous  exudate  from  the  choroidal  vessels  is 
probably  very  common.  In  a  recent  article  A.  C. 
Hudson  *  has  shown  that  in  most  eyes  submitted  to 
pathological  examination,  in  which  there  has  been  reduc- 
tion of  the  intra-ocular  tension  from  a  perforating  lesion, 
some  serous  detachment  of  the  choroid  and  ciliary  body 
takes  place.  He  found  in  specimens  hardened  in  Zenker's 
fluid,  a  granular  coagulum  in  the  lymph-spaces  between 
the  detached  uvea  and  sclera  (PI.  XI,  fig.  9).  He  suggests, 
and  I  think  rightly,  that  this  serous  exudate  comes  from 
the  choroidal  vessels,  and  is  the  direct  result  of  the 
*  Roy.  Lond.  Ophth.  Hosp.  Rep.,  vol.  xix,  1914,  p.  301. 
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lowered  tension,  which  causes  distension  of  them.  As  the 
normal  tension  is  restored  the  exudate  is  absorbed  and 
the  detachment  disappears.  Hudson  points  out  that  in 
eyes  with  increase  of  tension  detachment  of  the  choroid 
is  hardly  ever  met  with. 

The  part  of  the  uvea  most  often  found  detached  is  the 
ciliary  body  ;  it  is  rare  for  the  detachment  to  extend 
posterior  to  the  vortex  veins.  The  detachment  occurs, 
therefore,  usually  in  the  part  of  the  eye  which  is  not 
accessible  to  clinical  examination,  and  it  is  impossible  to 
determine  accurately  the  frequency  of  its  occurrence  after 
cataract  extraction. 

Fuehs*  state<  that  if  looked  for  detachment  of  the 
choroid  can  be  found  clinically  in  4  per  cent,  of  cataract 
extractions.  He  has  met  with  it  in  cases  where,  after  a 
successful  operation,  the  anterior  chamber  has  re-formed 
and  then  subsequently  again  emptied  with  reduction  of 
tension.  For  a  time  the  extent  of  the  detachment  may 
increase,  but  ultimately,  with  the  restoration  of  tension,  it 
will  always  disappear. 

Probably  few  surgeons  make  a  habit  of  examining  their 
cataract  extractions  with  the  ophthalmoscope  during  the 
first  week  after  operation.  I  have  not  done  so  myself, 
and  can,  therefore,  offer  no  evidence  as  to  the  frequency 
with  which  this  complication  can  be  detected  clinically. 

Opaqtk  Membranes. 

In  the  Erasmus  Wilson  lecturest  at  the  Royal  College 
of  Surgeon 8  in  1900  I  described  the  microscopical  appear- 
ances of  different  forma  of  membrane  which  I  had  found 
left  after  extinction  of  cataract.  T  divided  them  into  tlio 
three  following  cn-^es  : 

(1)  Those  due  t<>  retained  lens  matter  in  the  capsule — a 
form  <»f  opacity  which  manifests  itself  seen  after  the 
operal  ion. 

*  Arch.f.  Ophth.,  IM.  li,  Al».  2. 
t  7      /  February  24th,  1900. 
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(2)  Those  clue  to  proliferation  of  the  capsule  cells — a 
form  of  opacity  coming  on  very  slowly,  and  often  not 
causing  any  disturbance  of  vision  until  a  year  or  more 
after  the  operation. 

(3)  Those  due  to  the  formation  of  adventitious  fibrous 
tissue.  These  are  always  the  outcome  of  some  septic 
endophthalmitis.  The  more  plastic  the  exudate  the  denser 
and  tougher  the  fibrous  tissue  formed. 

The  frequency  of  the  occurrence  of  these  different 
forms  of  membrane  depends  largely  on  the  method 
employed  in  dealing  with  the  capsule  and  cortical  matter 
at  the  time  of  the  operation. 

It  may  be  taken  as  a  general  rule  that  the  smaller  the 
opening  made  in  the  capsule  the  sooner  it  is  likely  to 
become  closed,  and  the  greater  the  likelihood  of  any 
cortical  substance  left  being  shut  off  from  the  solvent 
action  of  the  aqueous  humour.  When  washing  out  of 
the  soft  cortical  matter  is  practised  the  chance  of  opacity 
due  to  its  retention  must  obviously  be  diminished. 

When  a  piece  of  the  anterior  capsule  is  removed  with 
the  cells  lining  it  by  capsule  forceps,  not  only  is  opacity 
due  to  retained  lens  matter  unlikely,  but  also  opacity  due 
to  proliferation  of  the  capsule  cells.  Extraction  of  the 
lens  in  its  capsule  also  prevents  the  possibility  of  opacity 
due  to  either  of  these  conditions.  The  third  form  of 
opacity  after  extraction  can  only  be  avoided  by  the 
measures  already  alluded  to  as  likely  to  lessen  the  risk  of 
septic  endophthalmitis. 

Vitreous  Opacities  and  Detachment  of  the  Retina. 

Opacities  in  the  vitreous  humour  may  be  an  accom- 
paniment of  senile  cataract,  the  degenerative  changes  in 
both  structures  being  due  to  the  same  nutritional  de- 
ficiency. Opacities  in  the  vitreous  humour  may  also 
form  as  a  direct  sequela  of  the  operation  of  removal  of 
cataract.  When  a  portion  of  healthy  vitreous  humour 
escapes    from    a   wound   and    is    cut    off,   the   framework 
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or  matrix  of  the  structure  thus  destroyed  is  never  re- 
formed. The  fluid  which  fills  the  space  left  vacant  in 
the  vitreous  chamber  has  no  supporting  network,  and  is  of 
the  consistency  and  character  of  the  aqueous  humour. 
The  remains  of  the  matrix  of  the  original  vitreous 
become  separated  from  its  normal  attachments,  and  often 
much  broken  up.  Its  detached  filaments  by  the  move- 
ments of  the  eye  tend  to  run  together  and  become 
entangled,  so  forming  bodies  which  are  seen  clinically  to 
float  in  the  thin  fluid  which  occupies  the  place  of  the 
normal  vitreous. 

As  already  mentioned,  when  in  the  course  of  an  opera- 
tion the  vitreous  is  opened  up,  micro-organisms  from  the 
conjunctival  sac  may  find  in  it  a  suitable  soil  for  their 
growth.  The  form  of  septic  endophthalmitis  which  has 
been  termed  "  hyalitis  "  is  set  up,  and  cellular  and  fibrinous 
exudate  permeates  the  vitreous  from  the  surrounding 
parts.  The  exudate  is  usually  most  extensive  in  the  vicinity 
of  the  wound — the  part  first  to  become  infected.  When 
the  inflammation  subsides  the  exudate  becomes  organised 
and  persists  as  opaque  strands  (PL  XI,  fig.  10).  Opacities 
thus  formed  may  sometimes  be  seen  clinically  hanging 
down  from  the  posterior  surface  of  the  extraction  scar,  and 
floating  to  and  fro  on  movements  of  the  eye. 

When  septic  infection  of  the  vitreous  humour  occurs 
after  extraction  of  cataract  there  is  an  exudate  from  the 
retinal  vessels,  as  well  as  from  those  of  the  anterior  part  of 
the  uveal  tract.  A  mild  form  of  retinitis  thus  occasioned, 
from  which  the  eye  ultimately  recovers,  leaves  behind 
adhesions  of  the  hyaloid  membrane  of  the  vitreous  to  the 
retina.  Bands  are  also  sometimes  formed  in  the  vitreous, 
which,  on  organisation,  contract,  causing  it  to  shrink  and 
drag  the  adherent  retina  away  from  the  choroid.  Such 
detachments  of  the  retina  are  usually  late  in  formation, 
not  appearing  until  some  months  or  years  utter  the 
operation. 
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Opening  Paper. 

By  Lt.-Col.  H.  Herbert. 

In  opening  the  clinical  side  of  this  discussion,  embracing 
a  wide  range  of  subjects,  the  most  profitable  plan  appears 
to  be  to  confine  my  remarks  to  matters  in  which  I  am 
more  particularly  interested.  If  others  do  the  same  the 
more  practical  questions  are  likely  to  receive  attention. 

Septic  Complications — Prevention. 

Undoubtedly  the  most  serious  after-complications  in 
point  of  gravity  and  frequency  are  the  infective  ones. 
The  prevention  of  sepsis  is  still  perhaps  the  most  important 
question  in  connection  with  cataract  extraction. 

Some  large  series  of  recent  figures  of  acute  sepsis 
following  cataract  extraction  in  this  country  would  be  most 
acceptable.  The  average  proportion  of  panophthalmitis 
is  sometimes  computed  roughly  at  about  1  per  cent.  If 
we  accept  this  percentage  we  may,  I  think,  safely  assume 
at  least  an  equal  number  of  total  losses  of  vision  from 
suppurative  irido-cyclitis,  ending  in  phthisis  bulbi.  It  is 
convenient  to  consider  all  these  acute  early  destructive 
inflammations  together  j  for  (1)  there  can  be  no  doubt 
of  their  bacterial  origin,  and  (2)  quite  reliable  figures 
are  obtainable  of  these  rapid  early  processes,  even  in 
India. 

Indian  experience. — My  own  Bombay  hospital  experience 
serves  well  to  contrast  with  the  above  conjectured  per- 
centage. After  a  spell  of  work  with  average  results,  in 
1896  I  instituted  free  routine  preliminary  irrigation  of  the 
conjunctiva  with  strong  perchloride  lotion  (at  first  1  in 
2500,  later  1  in  3000)  in  measured  quantity.  The  imme- 
diate result  was  a  series  of  497  extractions  completely 
exempt  from  grave  acute  infection. 

On  resuming  work  after  a  break,  a  tentative  reduction 
in  both  strength  and   quantity   of  the  douche   gave   one 
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panophthalmitis  and  one  destructive  irido-cyclitis  among 
84  operations.  A  return  to  1  in  3000  solution  used 
exclusively,  but  still  sparingly,  gave,  in  addition  to  an 
early  secondary  panophthalmitis,  three  severe  primary 
infections — acute  irido-cyclitis  ending  in  softening  of  the 
globe — among  578  operations. 

On  returning  to  the  maximum  measured  use  of  the 
lotion  there  was  a  series  of  1172  extractions  spoilt  by  one 
panophthalmitis.  Following  this,  my  final  period  of  work 
up  to  1907  included  1655  extractions  free  from  both 
panophthalmitis  and  severe  acute  irido-cyclitis.  But 
during  this  period  my  one  and  only  suppurative  irido- 
cyclitis in  private  practice  occurred.  No  statistics  are 
available  of  my  private  cases.  It  may,  however,  be  stated 
roughly  that  in  my  whole  experience  of  the  full  measured 
perchloride  irrigation,  embracing  well  over  3500  extrac- 
tions, there  were  only  two  acute  primary  destructive 
infections,  one  ending  in  panophthalmitis,  the  other 
stopping  short  of  this.  Fuller  details  were  given  in' my 
books  on  cataract  extraction,  published  in  1903  and  1908, 
and  in  the  Indian  Medical  Gazette,  vol.  xxxvi  (1901).  A 
few  chronic  destructive  inflammations  are  known  to  have 
occurred  in  our  hospital  practice,  two  of  them  cases  of 
sympathetic  ophthalmia.  They  were  recognised  only  after 
the  patients'  discharge  from  hospital,  and  in  all  probability 
there  were  others  of  which  we  heard  nothing.  Our 
Bombay  results  led  Lt.-Col.  Elliot  to  use  the  same 
measured  sublimate  douching,  but  with  the  addition  of 
swabbing  of  the  conjunctiva.  He  will  be  able  to  add  to 
statistics  already  placed  before  this  Society  (see  Trans- 
action*, vol.  xxix,  1909,  p.  62). 

We  may  fairly  claim  from  our  exceptional  results  (1) 
that  the  main  source  of  sepsis  in  cataract  extraction  lies 
in  the  conjunctival  sac;  (2)  that  maximum  perchloride 
irrigation  is  a  mosl  valuable  aid  in  removing  this  danger; 
and  (3)  that  with  Mich  irrigation,  combined  with  other 
precaution-  now  well  recognised,  primary  suppurations 
should  certainly  be   things  of  the   past.      My  own   figures 
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were  obtained  without  due  regard  to  tliese  other  pre- 
cautions. We  have  definite  evidence  that  perchloride 
douching  cannot  be  relied  upon  to  remove  all  conjunctival 
organisms.  A  research  upon  fifty  consecutive  cataract 
patients  in  Bombay  showed  that  xerosis  bacilli,  purely 
surface  organisms,  were  invariably  completely  removed  by 
the  douching  ;  whereas  staphylococci,  doubtless  owing  to 
their  power  of  penetrating  into  the  epithelium,  were  fre- 
quently only  partially  removed  (The  Ophthalmoscope,  vol. 
iv,  1906,  p.  674). 

The  field  of  operation  being  thus  not  quite  sterile,  so- 
called  "  dry  "  operating  is  obviously  indicated,  to  prevent 
any  of  the  remaining  organisms  being  possibly  carried 
into  the  wound.  Fluid  accumulating  in  the  fornices 
during  operation  is  soaked  up  repeatedly,  and  if  intra- 
ocular irrigation  is  practised,  care  must  be  taken  to  keep 
the  level  of  the  wound  always  higher  than  that  of  the 
fluid  collecting  in  the  conjunctival  sac.  A  recognition  of 
this  fact,  and  possibly  also  the  use  of  a  mouth  mask, 
appeared  to  be  responsible  for  an  improvement  in  results 
noticed  quite  towards  the  end  of  my  time  in  India.  The 
improvement  consisted  in  a  decided  diminution  in  the 
number  of  cases  recognisable  as  probably  lower  grade 
infections,  mostly  very  moderate  degrees  of  iritis.  The 
rarity  of  these  minor  manifestations  made  one  feel  for  the 
first  time  really  safe  against  the  possible  occurrence  of  the 
grave  acute  troubles,  which  presumably  represent  relatively 
large  dosage  of  invading  organisms. 

De/ails  of  Measured  Perchloride  Irrigation. 

The  douching  should  be  practised  before  the  cocaine  instillation, 
preferably  about  fifteen  minutes  before  operation,  and  the  maximum 
application  must  be  made  consistent  with  the  avoidance  of  excessive 
subsequent  reaction.  Using  1  in  3000  perchloride  solution  the  irrigation 
must  be  continued  ordinarily  for  rather  more  than  a  minute.  Where 
there  is  conjunctival  scarring  one  and  a  half  to  two  minutes'  treatment 
may  be  needed.  The  lids  are  everted  and  kept  moving  vertically  to 
ensure  penetration  to  the  fornices.  In  dealing  with  fairly  normal  con- 
junctivae one  can  judge  immediately  before  operation  whether  the  correct 
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amount  of  douching  lias  been  practised*  and  a  little  more  must  often  be 
added  then,  if  uniform  results  are  to  be  obtained.  There  should  be  a 
quite  moderate  formation  of  grey  mucus  in  the  fornices  and  possibly 

about  the  plica  semilunaris.  (In  some  Indian  conjunctiva?,  much  changed 
by  very  chronic  inflammation.,  even  two  minutes'  irrigation  failed  to 
produce  either  formation  of  mucus  or  much  subsequent  reaction.  In 
these  cases,  however,  a  faint  superficial  pallor  could  be  produced,  indica- 
ting evidently  coagulation-necrosis  of  superficial  epithelium.)  The 
mucus,  loosened  by  movement  of  the  lids,  with  the  upper  lid  everted,  is 
washed  away  with  water  or  normal  saline.  Eich  in  shed  epithelial  cells 
it  must  serve  as  a  vehicle  for  the  removal  of  micro-organisms,  even  of 
many  which  may  have  been  embedded  in  superficial  epithelium.  If  weaker 
solution  were  used,  experience  should  soon  give  the  periods  of  irrigation 
required.  The  points  to  be  emphasised  are  (1)  maximal  treatment :  (2) 
measurement  by  time  ;  (3)  estimation  first  by  clinical  appearances;  (4) 
correction  according  to  effect  produced  before  operation. 


Drawbacks  of  the  Treatment. 

The  subsequent  reaction  is  ordinarily  very  slight.  The  worst  that  can 
happen  from  ill-judged  excessive  douching  is  some  gluing  together  of 
swollen  retro-tarsal  folds  and  possibly  some  slight  spread  of  surface 
reaction  to  the  deeper  tissues,  increasing  the  tendency  to  the  formation 
of  posterior  synechia?,  necessitating  freer  use  of  atropine. 

There  can  be  no  doubt  that  the  conjunctiva  a  week  or  more  after 
operation  is  in  a  far  worse  state  as  regards  the  presence  of  pathogenic 
staphylococci  than  before  operation,  and  worse  than  if  no  irritant 
application  had  been  used.  This  has  to  be  considered  in  connection  with 
very  early  needlings  for  after-cataract  (see  below),  but  in  this  country 
very  early  treatment  of  after-cataract  is  rarely  required. 

Conclusion. — Though,  good  results  have  been  published 
of  operations  performed  without  very  particular  attention 
to  the  conjunctiva,  in  general  the  series  of  cases  have 
been  too  short  to  be  of  much  value,  or  the  results  have 
not  been  quite  good  enough. 

The  results  now  commonly  obtained,  unless  very  much 
better  than  is  supposed,  call  urgently  for  reform.  If 
recent  findings  of  pneumococci  in  30  to  40  per  cent,  of 
normal  conjunctiva}  are  to  be  accepted,  either  the  absence 
of  possibly  pathogenic  organisms  must  be  definitely  deter- 
mined in  each  case,  or,  ;is  in  Bombay  and  .Madras,  effec- 
tive routine  precautionary  measures  should  la-  taken  as 
though  dangerous  organisms  were  always  present. 
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Discission  op   After-cataract. 

I  came  home  from  India  seven  years  ago,  confident  of  the 
safety  of  early  needlings  ten  or  eleven  days  after  cataract 
extraction.  The  safety  as  regards  sepsis,  real  or  imaginary, 
depended  upon  (1)  preliminary  perchloride  douching,  as  for 
the  major  operation,  and  (2)  entering  the  knife  or  needle 
subconjunctivally  after  sliding  the  conjunctiva.  I  had 
performed  250  of  these  quite  early  needlings  in  the  fifteen 
months  just  before  leaving  India,  apparently  without  serious 
ill-effect  in  any  instance.  Bat  I  feel  doubtful  now  about 
these  results.  In  India  it  is  impracticable  to  follow  up 
many  of  the  cases,  owing  to  distances  being  great,  and 
apparently  also  it  is  especially  difficult  to  get  cases  to 
return  which  have  done  badly. 

In  this  country,  following  the  same  practice,  I  have  had 
two  bad  results,  very  chronic  infections,  in  considerably 
less  than  a  hundred  cases.  Both  presented  an  insidious 
type  of  iritis,  symptoms  very  slight  but  very  slowly  pro- 
gressive in  spite  of  treatment,  and  ending  unfavourably. 
They  were  cases,  in  fact,  such  as  one  would  expect  from 
infection  of  the  vitreous  by  organisms  of  low  virulence. 

In  this  country  the  average  amount  of  sublimate  douching 
required  in  cataract  extraction  is  distinctly  less  than  in 
India,  but  for  quite  early  needlings,  after  a  fortnight  or 
less,  this  difference  is  very  much  reduced.  The  conjunc- 
tiva is  now  always  possibly  more  or  less  unclean,  especially 
in  my  work,  and  the  minimum  permissible  douching  for 
these  very  early  secondary  operations  is  therefore  decidedly 
higher  than  for  the  primary  operation,  and  I  attribute  the 
two  infections  to  my  failure  to  realise  this  fact  clearly,  and 
thus  to  too  sparing  use  of  the  irrigation. 

Thus  it  is  impossible  at  present  to  judge  whether  the 
immunity  from  trouble  in  Bombay  was  real  or  not.  Possibly 
the  freer  irrigation  practised  there  may  have  been  effective, 
and  I  should  still  go  on  in  the  same  way  in  India  until 
septic  complications  were  found  to  occur.  But  in  Europe 
there  is  not  the  same  need  for  completing  the  treatment 

vol.  xxxiv.  4 
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daring  one  stay  in  hospital.  Secondary  treatment  is  nearly 
always  practicable  at  the  time  of  election,  about  two  months 
after  the  cataract  extraction.  The  conjunctiva  should  then 
be  in  a  satisfactory  state,  and  the  after-cataract  is  usually 
still  both  easily  divisible  and  sufficiently  tense  to  open 
widely  when  cut. 

I  still  prefer  to  use  the  narrow  Graefe  knife,  1  mm.  or 
less  in  width.  A  free  incision  across  the  centre  of  the 
pupil  in  the  most  convenient  direction,  generally  sloping 
upwards  and  inwards,  can  be  made  by  sawing  movements 
with  the  maximum  of  gentleness  and  the  minimum  of 
vitreous  displacement,  and  the  resulting  opening  is  com- 
monly much  wider  than  I  have  been  able  to  obtain  by  varied 
-  eeping  movements  of  a  knife-needle.  The  drawback  to 
the  narrow  Graefe  knife  is  that  the  sub-conjunctival  punc- 
ture at  the  limbus  is  apt  to  be  enlarged  during  the  sawing, 
allowing  a  thread  of  vitreous  to  follow  the  knife  on  its 
withdrawal.  This  is  to  be  avoided  by  grasping  the  handle 
of  the  knife  not  at  all,  or  very  lightly,  during  the  sawing 
movements.  The  handle  need  only  rest  upon  the  ting 
during  the  to-and-fro  movements,  and  this  keeps  the  back 
of  the  blade  pressed  up  in  the  sclero-corneal  puncture. 

Prolapse  of  Ieis. 

One  or  two  points  perhaps  require  discussion.  Before 
excising  a  prolapse  twenty-four  hoars  or  so  after  cataract 
extraction,  some  further  perchloride  douching  should  be 
practised.  Adrenalin  and  cocaine  render  the  hypersensi- 
tive c<«iiLre-ted  loop  of  iris  sufficiently  anaesthetic,  though 

•  fully  so.  Accident  is  avoided  by  atilising  neither 
cnlam  nor  fixation  forceps.  Smith's  method  of  control- 
ling spasm  of  the  lids  appears  very  suitable  here. 

Oc  asi  i  ally  after  simple  extraction  an  enormous 
prolapse  may  occupy  marly  the  whole  of  the  wound.  In 
sach  cas<  -  1  have  i  I  only  or  mainly  the  parts  of  iris 

an  sonjunctival  flap.     The  remainder  tends  to 

flatten  down  well,  if  it  does  not  retract  altogether  from 
the  incision. 
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Should  a  quite  small  prolapse  be  allowed  for  any  reason 
to  lieal  up  in  the  wound,  forming  a  "cystoid  cicatrix/'  the 
elevation  should  not  be  burnt  away  with  the  cautery  unless 
the  site  be  well  covered  by  displaced  conjunctiva.  Other- 
wise the  uveal  tissue  exposed  afresh  may  never  become 
sufficiently  protected  by  epithelial  covering.  In  early  days 
two  late  infections  followed  upon  simple  cauterisation  in 
my  practice. 

Glaucoma. 

Glaucoma  following  cataract  extraction  or  needling  of 
after-cataract  has  been  very  rare  in  my  Bombay  work. 
There  I  commonly  employed  an  unusually  extensive  conjunc- 
tival flap,  because  of  the  frequently  doubtful  state  of  the 
conjunctiva.  The  result  in  many  instances  was  a  cicatrix 
permanently  filtering  more  or  less  about  the  middle  portion 
of  the  wound — a  fairly  broad  grey  line  under  slightly 
cedematons  conjunctiva.  Another  good  feature  of  the 
extended  conjunctival  flap  was  that  it  usually  covered  any 
point  of  defective  healing  of  the  wound  occasioned  by 
incarcerated  tags  of  iris.  Thus  there  was  no  opportunity 
for  downgrowth  of  epithelium  into  the  anterior  chamber — 
one  of  the  serious  causes  of  secondary  glaucoma. 


Further  Remarks  by  Lt.-Col.  Herbert. 

Lt.-Col.  Herbert. — I  propose  to  take  my  opening  paper, 
already  circulated,  as  read,  and  to  make  good  some  of  its 
omissions  by  supplementary  remarks  now. 

Referring  to  routine  maximal  sublimate  irrigation  of 
the  conjunctiva,  I  recommend  its  adoption  in  this  country, 
and  regard  its  extended  use  as  inevitable.  On  present 
evidence  it  is  the  only  means  generally  applicable  and 
sufficiently  tested,  by  which  one  can  hope  to  attain  complete 
disappearance  of  suppurative  losses. 

To  those  who  have  operated  on  a  large  scale,  as  in 
India,  the  difference  between  1  per  cent,  of  suppurations 
and  none  at  all  is  very  great.      And  better  results  ought 
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to  be  obtainable  here  than  in  India,  because  of  the  better 
average  state  of  the  conjunctiva,  and  because  patients  are 
more  able  or  ready  to  wait  for  preliminary  treatment. 
Even  the  two  acute  primary  destructive  infections  which 
I  have  reported  might  be  partly  explained  away  if  one 
were  inclined  to  make  excuses.  (In  one  case  the  after- 
treatment  was  entirely  in  the  hands  of  an  unqualified 
native  assistant,  who  did  not  realise  that  anything  was 
wrong  for  a  few  days.  In  the  other  case,  it  was  the 
second  eye  of  a  patient  which  went  to  the  bad.  The 
conjunctiva  even  of  the  unoperated  eye,  a  week  or  so  after 
a  cataract  extraction,  is  often  rather  less  healthy  than 
before,  owing  to  continued  closure  of  the  eyes,  and  so  may 
require  freer  perchloride  irrigation.) 

There  is  a  natural  reluctance  here  to  use  an  irritating 
application,  because  (1)  with  a  1  per  cent,  incidence  those 
who  operate  little  may  go  on  for  years  without  meeting 
with  disaster,  and  because  (2)  an  unirritating  antiseptic 
has  been  looked  for.  AVe  must  accept  the  immediate 
reaction  as  an  essential  factor  in  the  protective  agency, 
as  the  price  to  pay  for  safety.  It  is  not  a  heavy  price.  I 
have  never  had  real  cause  to  regret  washing  out  too  freely. 

The  alternative,  preliminary  bacteriological  examination 
of  the  conjunctiva,  if  available,  would  have  been  merely 
an  embarrassment  to  us  in  India.  The  findings  would 
have  made  us  afraid  to  operate  in  many  of  the  cases  upon 
which  we  operated  quite  safely  under  the  guidance  of 
clinical  appearances  and  of  a  test  bandage  ;  and  these 
patient-  would  have  gone  elsewhere  for  such  treatment  as 
tlicy  could  get. 

I  have  mentioned  an  early  secondary  panophthalmitis  in 
[ndia.  I  have  had  a  similar  case  also  in  this  country. 
They  were  cases  in  which  there  was  strong  presumptive 
evidence  of  origin  from  outside  sources  after  operation,  as 
distinguished  from  infection  possibly  introduced  at  the 
time  of  operation.  It  is  important  to  separate  these  septic 
complications,  when  possible,  from  the  usual  ones  which 
are    preventable    by   precautions   taken    at    the    time    of 
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operating  or  before.      They  should,  however,  never  occur, 
being  due  to  bad  hospital  conditions. 

In  each  case  the  eye  was  perfectly  free  from  unusual 
reaction  for  some  days,  the  pupil  dilated  readily  and  there 
was  only  moderate  ciliary  injection.  Then  there  was  a 
sudden  onset  of  acute  inflammation,  which  rapidly  went  on 
to  panophthalmitis.  There  was  nothing  to  suggest 
endogenous  infection.  Both  patients  were  being  treated 
among  septic  cases,  in  one  instance  from  the  beginning, 
in  the  other  instance  only  from  the  day  before  the  outbreak 
of  inflammatory  symptoms.  In  one  case  the  nurses  were 
new  to  eye-work,  in  the  other  the  treatment  wTas  carried 
out  by  ignorant  native  Indian  boys — "  ward  boys." 

I  once  met  with  another  form  of  secondary  intra-ocular 
inflammation.  The  patient,  as  an  idiosyncrasy,  reacted  to 
perchloride  washing  of  the  eyelids  by  an  acute  vesicular 
dermatitis.  Fluid  from  the  large  vesicles  found  its  way 
into  the  conjunctival  sac  for  some  little  time.  As  a  result 
a  small  hypopyon  was  seen  for  a  few  days,  though  without 
ultimate  ill-effect  upon  the  eye.  This  transient  reaction 
of  unfamiliar  type  was  probably  attributable  to  chemical 
agents  filtering  in  through  the  healing  wound.  The  case 
suggests  that  in  a  similar  manner  toxins  formed  by  any 
post-operative  conjunctivitis  may  readily  find  their  way 
into  the  eye,  adding  to  any  iritic  reaction  present.  This 
supplies  a  reason  for  early  treatment  of  conjunctivitis,  by 
keeping  the  eye  mostly  open  (under  a  shield)  after  the 
first  twenty-four  hours,  and  by  the  use  of  drops. 

Statistics  such  as  Lt.-Col.  Elliot's  and  mine  leave  no 
room  for  endogenous  infection  as  a  possible  cause  for  any 
of  the  more  acute  septic  complications.  For  the  number 
of  these  complications  diminishes  absolutely  to  vanishing 
point  when  full  antiseptic  precautions  are  taken.  A  few 
destructive  metastatic  inflammations  have  been  recorded 
after  cataract  extraction,  but  in  the  reports  that  I  have 
known  the  patients  have  been  definitely  ill  at  the  time. 

Referring  to  cortical  matter  left  behind  I  still  think  that 
degenerating    lens   matter    may   be    a    direct   excitant    of 
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moderate  iritis,  where  much  soft  lens  matter  lies  in  direct 
contact  with  the  iris.  This  necessary  contact  may  fail  if 
the  lens  matter,  though  unenclosed  by  capsule  and 
occupying  the  whole  pupillary  area,  is  in  a  thin  layer  or 
not  sufficiently  pressed  forward,  owing  to  rigidity  of  the 
sclerotic.  The  reaction  occurs  in  cases  in  which  the  pre- 
cautions against  the  introduction  of  bacteria  at  the  time  of 
operation  seem  to  have  been  exceptionally  complete. 
Broken-down  lens  substance  of  creamy  consistence,  found 
in  a  few  over-ripe  cataracts,  is  particularly  irritating.  I 
have  known  seclusion  of  pupil  produced  by  it  within  two 
days,  with  consequent  rise  of  tension. 

I  have  always  used  atropin  much  more  freely  after 
operation  than  is  the  custom  here.  Nine  instillations 
daily  of  1  per  cent,  solution  can  be  kept  up  for  a  long  time 
in  many  patients  with  proper  precautions.  It  is  sound 
practice  to  obtain  dilatation  of  the  pupil,  if  possible, 
twenty-four  hours  after  operation,  except  where  the  pupil 
still  reacts  more  or  less  to  light.  Thus  one  is  in  advance 
of  many  of  the  reactions,  which,  when  fully  developed, 
would  make  dilatation  of  the  pupil  impossible. 

Referring  to  transient  corneal  opacities  no  one  else 
appears  to  have  noticed  the  faint,  curved,  double  lines 
which  I  have  found  on  the  posterior  surface  of  the  cornea 
when  examining  with  the  corneal  loupe  and  focal  illumina- 
tion at  the  time  of  discharge  from  hospital.  They  vary 
in  length  and  direction,  lying  more  or  less  centrally,  and 
nol  reaching  the  wound  or  the  corneal  margin.  I  think 
they  are  found  chiefly  where  there  has  been  some  trouble 
in  expressing  the  lens.  That  they  may  be  cracks  or 
defects  in  Descemet's  membrane  is  suggested  by  the  fact 
that  in  some  of  the  cases  in  which  they  are  found  there 
has  been  earlier  transient,  diffuse,  cloudy  corneal  opacity. 
Referring  to  the  common  form  of  after-cataract  which 
increases  -lowly  with  years,  causing  progressive  diminution 
of  sight,  I  doubt  it'  it  has  yet  been  explained  under  the 
microscope.  Little  or  nothing  is  seen  by  focal  illumina- 
tion, bul  by  direct  ophthalmoscopic  examination  there  are 
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found  on  the  anterior  capsule  chiefly,  small,  dark,  sharply- 
defined  lines  and  circles  or  "  globules,"  with  clear  centres. 
The  appearances  suggest  degeneration  of  the  lens-capsule 
itself ;  the  greater  laxity  of  the  torn  anterior  capsule,  or 
perhaps  its  greater  thickness,  may  account  for  its  being 
mainly  affected. 

Sir  Anderson  Critchett  said  he  had  had  the  advantage 
of  reading  these  two  interesting  papers  by  which  the 
discussion  had  been  opened,  and  he  was  sure  all  members 
of  the  Society  would  feel  greatly  indebted  to  these  gentle- 
men. It  would  be  felt  that  Mr.  Treacher  Collins  had 
placed  ophthalmic  surgeons  on  firm  pathological  ground 
in  many  directions  where  previously  they  were  in  a  state 
of  uncertainty.  He  proposed  now  to  deal  with  a  few  of 
the  best  methods  of  meeting  some  of  the  difficulties  which 
had  to  be  faced  in  complicated  cases  of  cataract,  cases  in 
which  the  pupil  had  been  drawn  up  into  the  wound  or 
where  there  was  dense  capsular  membrane.  There  was 
no  class  of  case  which  required  larger  or  longer  experience 
in  making  choice  of  the  best  method  to  adopt  in  certain 
cases.  Here,  again,  he  would  preach  that  doctrine  of 
eclecticism  which  he  had  advocated  on  many  occasions  : 
each  case  must  be  taken  on  its  own  merits,  and  the  best 
possible  method  adopted  for  it.  The  kindest  thing  which 
might  happen  was  where  the  iris  had  been  tightly  drawn 
up.  If  one  used  the  scissors  and  made  a  slight  transverse 
cut,  it  sometimes  gaped  so  widely  that  one  was  very  much 
astonished.  It  was  a  little  reminiscent  of  a  young  lady 
who  was  put  down  to  lunch  alone  on  a  shoulder  of  mutton 
and  who  was  so  aghast  at  the  gaping  which  took  place  at 
the  first  cut  that  she  ate  nothing.  But  the  state  of  affairs 
was  not  always  so  kind  to  the  ophthalmic  surgeon  as  that. 
Sometimes  the  condition  was  such  that  one  could  not  rely 
upon  the  single  cut.  There  were  many  who  would  remember 
hearing  at  Edinburgh,  twenty  years  ago,  a  paper  by  Dr. 
Noyes  on  the  subject.  As  some  of  the  younger  members 
might  not  be  conversant  with  that,  he  would  sketch   what 
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was  suggested.  If  it  were  a  class  of  case  in  which  one 
transverse  cut  did  not  suffice,,  what  Dr.  Noyes  did  was  to 
makes  cuts  in  this  way  : 


The  iris  forceps  were  then  put  in,  and  the  fragment  was 
drawn  out  and  cut  off  with  scissors.  One  great  disadvan- 
tage about  that  operation  was  that  a  second  incision  must 
be  made.  Very  often  it  was  necessary  to  do  it  on  a  very 
soft  eye,  where  the  vitreous  had  been  lost  in  considerable 
quantity ,  and  it  was  necessary  to  make  an  incision  here, 
resulting  in  the  loss  of  more  vitreous.     For  some  years  he 


had  adopted  the  following  method,  making  the  upper  cut 
long  and  the  other  short,  and  by  manipulating  the  scissors 
it  was  easy  to  join  those  two,  and  in  many  instances  one 
could  even  bring  the  little  fragment  out  with  the  scissor- 
without  putting  in  iris   forceps   at   all  ;   he    had   done    that 


<>n  several  occasions.  There  was  then  less  damage  t<>  the 
ictures  and  a  smaller  loss  of  vitreous.  The  longer 
ophthalmic  surgeons  lived,  the  more  they  would  recogni.-e 
that  they  would  succeed  better  and  better  for  their 
patient-'  and  for  their  own  credit  by  proceeding  with  the 
least  possible  violence  to  the  eye. 

In    the   limited   time   at  his   disposal   he  could   not  tell 
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members  of  the  numerous  rather  remarkable  cases  which 
had  occurred  in  his  practice  and  that  of  others.  He 
remembered  very  well  that  which  Mr.  Treacher  Collins 
had  alluded  to,  the  operator  at  Moorfields  who  always 
brought  his  knife  out  straight,  and  he  also  remembered 
the  disastrous  results  of  the  injection  of  perchloride  of 
mercury  into  the  anterior  chamber.  He  recollected 
arriving  at  St.  Mary's  Hospital  one  morning  and  finding 
that  an  over-zealous  house-surgeon  had  put  all  his 
instruments  into  a  solution  of  bichloride  of  mercury.  He 
need  scarcely  say  that  did  not  occur  again.  He  hoped 
that  it  would  never  occur  Avith  his  hearers.  He  remem- 
bered two  rather  remarkable  occurrences  with  reference 
to  capsules.  One  took  place  in  his  own  practice,  and  the 
other  in  that  of  his  father.  In  the  year  1881  there  was  a 
meeting  of  the  International  Medical  Congress,  and  he, 
the  speaker,  was  much  honoured,  but  at  the  same  time 
somewhat  embarrassed,  by  the  fact  that  forty  or  fifty  of 
the  leading  ophthalmic  surgeons  of  that  day  came  to  St. 
Mary's  Hospital  to  see  the  ophthalmic  department.  He 
did  thirteen  operations,  and  when  the  ordeal  was  over  he 
felt  that  there  was  nothing  remaining  which  could  make 
him  nervous.  On  that  occasion  an  old  woman  was 
brought  into  the  operating  theatre  on  whom  an  operation 
for  cataract  had  been  performed  by  the  late  Mr.  Guthrie 
many  years  before,  and  her  pupil  had  been  dilated  as 
much  as  possible.  He,  Sir  Anderson,  recognised  that  he 
had  to  deal  with  a  very  tough  capsule,  and  that  to  insert 
one  needle  would  be  obviously  useless  ;  he,  therefore,  put 
in  two  cutting  needles,  turning  one  in  one  direction  and 
the  other  in  the  opposite  direction,  with  the  remarkable 
result  that  he  cut  an  absolute  circle  in  it.  The  piece  of 
membrane  floated  up  into  the  anterior  chamber.  He  was 
staggered,  but  thought  it  best  to  take  no  notice,  so  he 
took  a  broad  needle,  bent  at  an  angle,  made  a  small 
incision,  put  in  a  pair  of  Leuer's  cannula  forceps  and 
drew  this  out,  with  the  result  that  he  left  an  absolutely 
circular  black  pupil.       The  experienced  men  recognised, 
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as  he  did  himself,  that  it  was  an  accident,  but  there  was 
present  an  assistant  of  one  of  their  Teutonic  brethren  who 
was  very  myopic,  and  he  leaned  over  and  said,  "  Himmel ! 
is  that  the  way  you  always  do  your  capsules  ?  ' 

The  other  case,  which  he  thought  was  instructive  in 
view  of  the  possibility  of  his  hearers  meeting  with  a  similar 
instance,  occurred  in  the  practice  of  his  father.  A  lady  was 
operated  upon  abroad — he  would  not  mention  the  country, 
although  no  discredit  was  involved — and  the  operation 
for  cataract  was  successful,  but  the  vision  was  obscured 
by  capsule.  The  operator  made  two  attempts  at  that 
capsule,  but  without  effect,  and  then  called  in  a  compatriot, 
who  also  operated  twice.  That  made  four  useless  opera- 
tions. They  happened  to  know  Sir  John  Erichsen,  who 
said  he  would  like  his,  the  speaker's,  father  to  see  the  case. 
They  went  abroad,  and  to  begin  with  his  father  put  in  a 
single  needle.  He  had  never  met  with  so  obliging  a 
capsule  in  his  life  before  ;  it  followed  him  about  like  a  dog- 
wherever  he  went.  Under  those  circumstances  he  put  in 
a  second  needle,  and  then  there  were  two  dogs.  Wherever 
he  went  there  were  folds,  "  yards  of  it."  Then,  on  the 
spur  of  the  moment,  and  he  deserved  credit  for  having 
arrived  at  an  immediate  decision  as  to  what  ought  to  be 
done,  he  got  his  needles  parallel  to  each  other  and 
proceeded  to  wind  one  needle  over  the  other,  and  going 
on  with  this  process  until  he  felt  just  a  little  strain,  he 
then  knew  it  was  tight  enough.  He  sharply  separated  the 
needles,  and  a  central  aperture  resulted.  It  seemed  t<> 
liim  to  be  a  good  instance  of  an  experienced  surgeon 
rising  to  the  occasion.  There  were  man)'  more  instances 
which  lie  could  mention,  but  he  knew  there  were  others 
waiting  to  address  the  meeting;  and  as  it  was  often  bis 
function  to  call  others  to  order  for  exceeding  the  time 
limit,  he  would  not  himself  transgress. 

Mi-.  S.  II.  Browning:  Bacterial  infection  Is  one  pf  the 
causes  <>1  failure  following  the  operation  of  cataract 
extraction.      It  is  the  cause   of   the   loss  by    removal    of 
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about  1  per  cent,  of  the  eyes  operated  on  for  cataract  at 
Moorfields. 

The  infection  may  be  acute  or  tend  to  be  chronic.  Of 
the  last  twelve  acute  cases  that  I  have  seen,  seven  were 
due  to  the  Streptococcus  longus,  three  to  the  pneumococcus, 
one  to  Staphylococcus  aureus  and  one  to  the  Bacillus  sub- 
tilis.  This  last  infection  probably  occurred  at  the  opera- 
tion, as  I  subsequently  learnt  that  one  of  the  instruments 
used  at  the  operation  was  dropped  on  the  floor  and  there  is 
some  doubt  as  to  its  being  boiled  and  sterilised  to  kill  spores. 
In  chronic  cases  it  is  more  difficult,  and  as  a  rule  impos- 
sible, to  determine  the  exciting  bacterial  cause.  Those 
cases  in  which  I  have  been  able  to  find  an  organism, 
whether  before  or  after  the  removal  of  the  eye,  have  been 
due  to  staphylococci.  When  once  the  eye  has  become 
infected  and  the  organism  is  either  the  streptococcus  or 
pneumococcus  all  efforts  have  failed  to  save  the  eye.  I 
have  tried  stock  vaccines  in  these  cases  as  soon  as  the 
causative  organism  has  been  identified  and  also  autogenous 
vaccines,  but  in  every  case  so  far  without  success.  The 
staphylococcal  infections  are  not  quite  so  hopeless,  and  in 
two  cases  caused  by  Staphylococcus  albus  the  eyes  have 
been  saved.  Both  these  cases  were  treated  by  vaccines 
as  well  as  by  the  ordinary  methods. 

With  modern  bacteriological  methods,  most,  if  not  all 
of  these  cases  could  be  avoided,  and  I  think  that  if  all 
conjunctival  sacs  were  bacteriologically  examined  before 
operation  there  would  be  fewer  post-operative  infections,  or 
infections  during  the  operation.  Of  the  hundreds  of  cases 
thus  examined  at  Moorfields,  I  have  only  been  able  to 
find  one  case  which  became  infected  at,  or  after  the  opera- 
tion after  having  been  pronounced  bacteriologically  clean. 
Three  of  the  twelve  cases  mentioned  above  occurred  in 
eyes  that  were  reported  unfit  for  operation,  but  for  some 
special  reason  were  operated  on.  All  these  eyes  were  lost. 
The  technique  employed  in  the  bacteriological  examination 
of  these  eyes  is  as  follows  : 

The  lower  lid  is  everted  and  the  patient  told  to  look  up, 
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the  lower  fornix  is  then  rubbed  with  some  sterile  cotton 
wool  on  the  end  of  a  sterile  swab  stick.  The  stick  is 
twisted  round  between  the  fingers  while  this  is  being  done, 
as  flakes  of  mucus  are  more  surely  gathered  up  in  this 
way.  Care  is  taken  not  to  touch  the  edges  of  the  lids, 
and  separate  swabs  are  taken  from  the  lid  margins  if 
necessary.  The  lacrimal  sac  is  then  pressed,  and  if  there 
is  any  regurgitation  further  swabs  are  taken.  The  swab 
is  immediately  rubbed  over  the  surface  of  culture  tubes 
of  human  blood  agar,  which  are  at  once  placed  in  the 
incubator.  The  culture  tubes  are  examined  in  twenty-four 
hours,  and  stained  preparations  made  from  any  growth 
present.  It  is  advisable,  however,  to  allow  two  or  even 
three  days  to  elapse  before  giving  a  report,  if  no  dangerous 
organism  grows  in  the  twenty-four  hours. 

If  the  Pneumococcus  or  Streptococcus  longus  is  present 
a  report  is  at  once  sent  out  to  that  effect,  with  the  sug- 
gestion that  it  is  not  safe  to  operate.  I  generally  consider 
it  unwise  to  operate  when  large  numbers  of  Staphylococcus 
aureus  are  present  or  when  the  cultural  reactions,  such  as 
extensive  haemolysis  of  the  blood  in  the  blood  agar,  suggest 
increased  virulence  of  the  organism.  The  Bacillus  pyo- 
cijancous  is  an  absolute  contra-indication  to  operation,  and 
Bacillus  subtilis  also.  The  Bacillus  proteus  vulgaris  is 
often  considered  a  harmless  saprophyte,  but  I  have  seen 
two  cases  of  acute  panophthalmitis  due  to  this  organism. 
The  osnal  report,  however,  is  that  Staphylococcus  alius 
and  Bacillus  xerosis  are  present,  and  it  is  generally  con- 
sidered safe  to  operate  unless  the  infection  is  a  very  heavy 
one.  If  tlit'  eye  is  considered  unsafe  the  usual  varied 
methods  arc  employed  to  clean  the  conjunctiva,  and  further 
cultural  examinations  are  made  from  time  to  time  till  a 
satisfactory  report  i<  obtained.  All  treatment  is  omitted 
for  twelve  to  twenty-four  hours  before  the  culture  is  made. 
Of  the  various  methods  and  their  value  I  have  at  present 
no  statistics,  but  I  have  noticed  that  Lotio  Hyd  :  Per- 
chlor.  :  will  render  an  eye  sterile  to  cultivation  more 
quickly  than  any  other  antiseptic,  and    will  keep  it  sterile 
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for  a  longer  time.      It  is  of  little  use  taking  a  swab  from 
an    eye    that    lias    been    washed  out  with    10 jog   Hyd.  : 

Perclilor.  :  till  at  least  twelve  hours  after. 

Since  these  methods  have  been  in  use  at  Moorfields 
only  one  case  of  infection  has  occurred  in  all  the  opera- 
tions where  the  bacteriological  examination  has  been  made 
and  the  eye  reported  as  suitable  for  operation,  and  no 
case  of  acute  post-operative  infection  has  occurred  after 
cataract  extraction. 

So  far  I  have  chiefly  considered  the  acute  infections,  and 
how  to  guard  against  them.       In  these   cases  the   eye  is 
generally  lost  before   specific   treatment    can   be    adopted 
and  often  before   bacteriological  aid  is  sought.      The  out- 
look in  the  chronic  cases  is  more  hopeful.      Some  cases  of 
low-grade  infection  respond  to   vaccine  treatment,  or  are 
improved  by  injections  of  salvarsan  or  neo-salvarsan,  but 
here  again  prophylaxis  ought  to  be  the  first  consideration, 
and  we  must  look  further  afield  than  the  conjunctival  sac 
for  sources  of  infection.      The  mouth  should  be  examined, 
and   when    necessary    the    skilled    attention   of   a    dentist 
obtained  before  operation.      Septic  tonsils  and  discharging 
ears  should  be  attended  to,  for  there  is  little  doubt  that  some 
post-operative  infections  are  metastatic  or  endogenous,  and 
not  direct  infections  from  the  conjunctiva  or  lacrimal  sac. 
Before    concluding  I  should   like  to    say  a    few    words 
about  the  practice  of  bandaging  a  pad  over  the  eye  to  be 
operated    on    for  twenty- four  hours  before  operation.      I 
gather  that  this  is  used  as  a  sort  of  test  as  to  whether  an 
eye  is  clean  enough  for  operation  or  not.      If  the  pad  has 
pus   on    it — in    amount    varying  with    the    observer — the 
operation  is  postponed,  if  the  pad  has  no  pus  the  operation 
is  considered  safe.       From  a  bacteriological  point  of  view 
the  practice   has  always  seemed  to  me  to  be   bad  and  I 
have  recently  conducted  a  series  of  bacteriological  tests  on 
eyes  which    appeared    clean,  and  in   which  there  was   no 
disease.       I  examined  these  eyes  before  and  after  being 
bandaged  for  twenty-four  hours,  taking  every  care  to  avoid 
personal  errors  and  variations  in  the  tests. 
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In  all,  twenty  cases  were  examined,  and  in  every  case 
the  number  of  organisms  present  was  increased,  and  in 
several  cases  virulent  organisms  appeared  which  were  not 
in  evidence  before  bandaging. 

In  only  one  of  the  cases  was  there  any  suggestion  of  pus 
or  mucus  on  the  pad.  These  cases  would  have  been  passed 
as  fit  for  operation,  and  although  nothing  might  have 
happened,  the  risks  had  been  increased  in  several  cases  to 
very  near  the  danger  point. 

In  conclusion  I  would  suo-gest : 

Do 

(1)  That  conjunctival  sacs  should  be  examined  bacterio- 
logically  before  operation. 

(2)  That  the  use  of  a  pad  and  bandage  before  operation 
increases  the  risk  of  subsequent  infection  and  ought  not 
to  be  employed,  especially  when  bacteriological  investiga- 
tions are  available. 

Mr.  0.  Killick  said :  These  remarks  are  based  upon 
a  series  of  101  senile  cataract  extractions  performed  by  me 
in  the  year  1912. 

There  was,  I  regret  to  say,  one  case  of  suppuration. 
The  patient,  a  female  of  over  twenty  stone  in  weight, 
was  of  such  corpulence  that  she  was  unable  to  go  upstairs 
otherwise  than  on  her  hands  and  knees,  and  was  extremely 
dirty  in  personal  appearance. 

She  suffered  from  bilateral  uncomplicated  mature 
senile  cataract. 

On  account  of  the  physical  difficulties  involved,  it  was 
decided  to  operate  in  a  small  and  specially  prepared 
cataract  ward  instead  of  the  operating  theatre.  The 
operation  took  place  on  April  30th,  and  was  easily  per- 
formed, but  as  noted  above,  suppuration  occurred  within 
twenty-four  hours. 

It  happened  that  I  attended  the  Oxford  Congress  of 
Ophthalmology  in  1!>1:J,  and  there  witnessed  Van  Lint,  of 
Brussels,  demonstrate  his  method  of  removing  senile 
cataracts  by  "the  sliding  flap  operation."  His  procedure 
is  described  in  vol.  \  of  the  Ophthalmoscope. 
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It  consists  in  fashioning  a  large  flap  of  conjunctiva  by 
dissection  previous  to  making  the  corneal  section  and  then, 
having  completed  the  operation  in  the  ordinary  way,  this 
flap  is  tied  in  position  over  the  wound.  Van  Lint  claims 
that  by  this  means  the  edges  of  the  wound  are  brought 
into  apposition  more  firmly  and  that  there  is  less  danger 
of  infection.  Those  of  you  who  were  present  at  the 
International  Congress  of  Medicine  last  year  may  remember 
that  he  employs  the  same  form  of  sliding  flap  in  his 
operation  for  glaucoma  the  "  Sclerectomie  en  T." 

In  January,  1913,  the  patient  returned  to  have  the  left 
cataract  removed.  This  time  I  determined  to  operate  in 
the  proper  theatre,  and  with  the  aid  of  several  nurses,  the 
hospital  porter  and  a  wooden  platform  specially  made  for 
the  occasion,  she  was  hoisted  on  to  the  operating  table. 
The  cataract  was  then  safely  extracted,  Van  Lint's  modi- 
fication being  adopted.  The  operation,  as  might  be 
expected,  took  a  little  longer  than  extraction  as  performed 
in  the  ordinary  way,  but  was  quite  satisfactory  in  its 
results.  No  iritis  followed,  the  stitches  came  out  on  the 
fifth  day,  the  conjunctiva  having  by  that  time  regained  its 
usual  position,  and  within  three  weeks  the  woman  was  dis- 
charged, ultimately  regaining  y^-  vision. 

It  is  somewhat  remarkable  that  there  is  in  my  1912 
series  a  second  patient  upon  whom  I  had  previously  operated 
for  cataract,  and  who  had  lost  the  e}Te  subsequently  from 
suppuration.  He  had  suffered  for  years  from  atrophic 
rhinitis,  and  his  nose  was  in  a  very  bad  state.  With 
what  I  can  only  describe  as  surprising  confidence  he 
returned  a  year  or  two  after  the  total  loss  of  the  first  to 
have  the  second  eye  operated  upon.  Before  doing  so, 
however,  I  decided  as  a  precautionary  measure  to  seal  up 
the  canaliculi  in  order  to  eliminate  as  far  as  possible  any 
infection  originating  in  the  nose,  and  after  a  suitable 
interval  had  elapsed  I  removed  the  cataract,  again 
employing  Van  Lint's  modification.  The  result  was  once 
more  quite  satisfactory,  though  healing  in  this  case  was 
slow,    as    it    was    a   fortnight    or    even    more   before   the 
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anterior  chamber  was  completely  re-established.  Ultim- 
ately y'o  vision  was  regained.  I  may  remark  that  in 
neither  of  the  cases  under  notice  was  the  post-operative 
astigmatism  more  than  two  dioptres. 

In  my  eleven  years  as  a  practising  ophthalmic  surgeon 
I  have  met  with  three  cases  of  suppuration  after  cataract 
extraction.  The  subsequent  histories  of  two  of  these  have 
been  thus  placed  before  you  and  it  is  satisfactory  to  know 
that  one  eye  at  any  rate  has  in  each  case  been  restored  to 
sight. 

From  a  consideration  of  the  two  cases  related  above, 
one  is  tempted  to  draw  the  conclusion  that  where  it  is 
definitely  known  that  one  eye  has  been  lost  through 
panophthalmitis  and  it  has  become  necessary  to  operate 
upon  the  other,  Van  Lint's  "  sliding  flap  modification  "  is 
worthy  of  full  consideration. 

I  used  the  method  in  one  other  case  in  the  series.  This 
was  where  an  unsuccessful  iridectomy  performed  elsewhere 
had  ruptured  the  lens  capsule,  leaving  the  eye  in  a  very 
unsatisfactory  condition.  The  other  eye  had  been  lost  some 
time  previously  through  disease.  As  extraction  was  likely  to 
be  difficult  I  thought  it  as  well  to  take  every  precaution. 
Once  again  the  result  was  excellent,  and  it  was  clear  that 
the  wound  was  more  perfectly  protected  with  the  large 
flap  in  position. 

Dealing  now  with  a  second  complication,  namely,  pro- 
Lapse  of  iris,  all  will  agree  that  there  is  practically  no  fear 
of  this  happening  where  extraction  with  iridectomy  is 
performed.  There  was  one  case,  however,  in  the  series 
where  a  small  tag  of  iris  prolapsed  on  tin1  outer  side  and 
had  to  be  excised  en  the  fifth  day.  The  point  to  which  I 
specially  wish  to  draw  attention  is  that,  even  after  iridec- 
tomy has  been  done  and  most  thorough  efforts  made  to 
replace  the  pillars  of  the  iris  accurately  in  their  proper 
position,  the  ultimate  result  may  not  be  cosmetically 
perfect  owing  to  either  one  or  both  pillars  becoming 
adherent  to  the  cornea  or  t<>  the  wound. 

They  may  do  so  even  in  t  he  absence  of  iritis  and  in  spite 
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of  the  instillation  of  eserine  at  the  close  of  the  operation. 
There  is  no  prolapse  and  there  is  nothing  to  show  extern- 
ally that  the  iris  has  become  incarcerated  in  the  wound ; 
it  is  at  worst  a  slight  marring  of  what  would  otherwise  be 
a  perfect  result  and  does  not,  in  my  experience  at  any  rate, 
constitute  a  danger  to  the  future  well-being  of  the  eye. 

In  the  series  under  notice,  adhesion  of  one  pillar 
occurred  in  fifteen  cases,  and  adhesion  of  both  in  sixteen 
more,  a  percentage  of  31  per  cent. 

It  is  fair  to  state,  however,  that  in  a  large  number  of 
these  cases  the  adhesion  was  hardly  noticeable.  Possibly 
the  fact  that  my  patients  as  a  general  rule  walk  back  to 
the  ward  after  operation,  has  something  to  do  with  this 
little  complication,  but  in  any  case  I  cannot  help 
thinking  that  the  percentage  is  too  high  and  I  should  be 
glad  to  hear  of  the  experience  of  others  bearing  upon  this 
point. 

One  patient,  a  heavy  drinker,  had  delirium  tremens, 
which  necessitated  his  removal  to  the  asylum  on  the  third 
day.  It  was  of  course  impossible  to  protect  the  operated 
eye  in  any  way,  all  the  dressings  being  torn  off  as  soon  as 
applied.  I  lost  sight  of  him  for  several  months,  and  was 
surprised  at  length  to  see  him  appear  again  in  the  out- 
patient department.  The  eye  had  healed  well,  and  vision 
was  -pg-  with  the  proper  correcting-glass.  No  doubt  it 
was  the  complete  cutting-off  of  the  alcohol  which  pre- 
cipitated the  acute  attack  in  the  first  instance.  To  the 
best  of  my  remembrance  his  behaviour  was  exemplary  on 
the  operating-table,  a  circumstance  which  is  somewhat 
unusual  with  alcoholic  patients. 

After-cataract. — After-cataract  may  be  conveniently 
arranged  in  three  main  varieties  : 

(o)    That  due  to  retained  cortex. 

(b)  That  due  to  post-operative  wrinkling  of  the 
capsule. 

(c)  That  due  to  inflammatory  membranes  (rare). 
There     are,    of     course,    various    combinations    of     these 
different  varieties. 

vol.  xxxiv.  5 
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The    second    variety,    namely,    that    due    to    capsular 

wrinkling,  naturally  tends  to  be  the  most  common,  as  it 
may  gradually  come  on  months  or  even  years  after 
extraction.  In  my  series  I  have  had  to  needle  thirteen 
times  for  retained  cortex,  twelve  times  for  capsular 
wrinkling,  and  three  times  for  a  combination  of  these,  i.e., 
twenty-eight  times  in  all.  There  are  still  five  cases  who 
will  require  needling  before  a  perfect  result  is  attained. 

If  we  add  these  five  cases  to  the  total  it  ^ives  a  per- 
centage of  thirty-three,  which  is,  I  think,  rather  low  in 
view  of  the  fact  that  it  is  now  nearlv  eighteen  months 
since  the  last  primary  extraction  was  performed,  and  I 
should  be  glad  if  others  could  bring  forward  any  statistic- 
to  show  whether  I  am  right  or  wrong  in  my  conclusion. 
A-  I  seldom  or  never  perform  preliminary  iridectomy  it 
would  be  interesting  to  compare  the  statistics  given  above 
with  those  of  others  who  favour  that  operation. 

Escape  of  vitreous. — This  happened  four  times,  in  two  of 
which  the  accident  was  practically  unavoidable  on  account 
of  an  unhealthy  condition  of  the  eye  before  operation. 
In  the  two  ca>es  for  which  I  was  more  or  less  responsible 
the  loss  was  only  slight  and  good  recoveries  were  made. 

Statistics  of  the   most   important   complications    met 

with. 


1912   series  of  c 

Ji  itis  mild     .... 

„      severe        .     . 
After  Cataract  : 

(a)    Retained  cortex    . 
{b)    Wrinkled  capsule 
(c)   Combination  of  [a)  and  (l>) 
Adherent  pillars,  one 

„  „        both      . 

Needlings     . 

„         required 
D<  ba    Imient   of  retina 
Suppuration 
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15 
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28 
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Slow  healing  .....         2 

Escape  of  vitreous  ....        4 

Hiii'h  astigmatism  .....        1 

Prolapse  of  iris       ...  .1 

Insanity        ......         1 

Total  bad  results  .....        6 

Mr.  Claud  Worth  said  he  would  like  to  make  a  few 
brief  remarks  on  one  or  two  incidents  which  might  occur. 
One  was  haemorrhage  into  the  anterior  chamber,  which 
usually  occurred,  if  at  all,  five  days  after  the  extraction 
had  been  done.  In  the  cases  in  which  he  had  seen  that 
happen  it  occurred  almost  exactly  120  hours  afterwards, 
and  he  thought  that  was  peculiar  to  the  operation  with 
the  conjunctival  flap ;  he  had  not  seen  it  in  cases  in  which 
the  incision  had  been  corneal.  He  thousrht  that  haemor- 
rhage  must  come  from  the  vessels  which  Mr.  Collins  had 
demonstrated  growing  down  from  the  conjunctival  flap. 
He  thought  it  must  be  produced  by  some  movement  on 
the  part  of  the  patient,  not  necessarily  a  blow,  but  some 
strain  such  as  squeezing  of  the  lids,  which  caused  a  partial 
opening  of  the  wound,  and  a  rupture  of  some  of  these 
vessels  at  a  stage  when  they  had  grown  sufficiently  to 
bleed,  but  were  unable  to  resist  a  little  violence.  This 
haemorrhage  into  the  anterior  chamber  absorbed  slowly, 
but  it  retarded  the  patient's  convalescence.  Since  he  had 
adopted  the  conjunctival  flap  it  had  been  his  practice  to 
keep  the  patient  very  quiet  in  bed  for  a  longer  period  than 
when  employing  the  corneal  incision. 

The  next  occurrence  he  wished  to  remark  upon  was 
where  the  vitreous  came  forward  into  the  anterior  chamber 
during  the  discission  of  the  membrane.  At  the  time  of  the 
extraction  he  always  divided  the  capsule  straight  across  ; 
he  made  no  attempt  to  produce  the  V-shaped  opening  ; 
so  that  in  the  majority  of  cases  anterior  capsule  was  left 
in  the  line  of  the  pupil,  and  he  did  a  discission  in  practically 
every  case.  There  was  one  kind  of  membrane  in  which 
he  had  seen  difficulty  where  there  was  a  ring  of  spots  in 


the  pupillary  area,  apparently  part  of  the  capsule,  but 
under  the  capsule.  These  spots  preceded  any  considerable 
opacity  "f  the  lens  substance,  and  did  not  afterwards  alter 
their  appearance.  Opacity  appeared  gradually  to  spread 
from  them  into  the  anterior  cortex.  These  spots  remained 
after  a  clean  extraction  of  the  lens,  and  they  were 
generally  just  in  the  area  of  the  pupil.  That  capsule 
was  not  only  bough,  but  he  believed  it  was  associated  with 
a  weak  suspensory  ligament,  as  far  as  one  could  judge 
clinically  ;  because  the  cases  in  which,  in  spite  of  using  a 
very  sharp  Zeigler  or  very  narrow  Graefe  knife,  he  had 
had  difficulty  in  dividing,  had  been  of  this  description. 
In  attempting  to  do  the  discission,  however  carefully  one 
sawed  it,  one  might  have  the  membrane  tear  away  from 
its  ciliary  attachment,  and  in  such  cases  the  vitreous  more 
than  once  had  come  forward  into  the  anterior  chamber 
and  remained  there.  He  believed  the  vitreous  in  the 
anterior  chamber  never  absorbed  :  at  any  rate  he  had  not 
-  d  any  difference  in  cas  3  seen  very  long  afterwards. 
And  vitreous  in  the  anterior  chamber  might  give  rise  to 
very  serious  defect  of  sight,  although  it  was  not  easily 
noticed  unless  one  examined  by  focal  illumination.  The 
defect  of  sight  might  be  due  to  irregular  refraction,  and 
usually  the  patient  could  see  over  the  vitreous.  Every 
now  and  then  it  would  come  up  and  make  everything 
blurred.  The  other  condition  which  might  happen  was 
•ndary  glaucoma.  He  had  at  present  a  case  in  which 
that  accident  happened  o.V  year-  _  .  and  the  glaucoma 
was  only  staved  off  by  instill'  _  a  vine  into  the  eyeevery 
>nd  day.  The  patient  did  net  wish  for  any  other 
ration  and  that  seemed  to  do  all  that  was  required. 
II  had  another  case  which  Mr.  Hudson  .-aw  with  him  a 
.  and  in  that  instance  there  was  some  rise  of 
tension,  but  the  tendency  to  glaucoma  disappeared.  The 
vitreous  in  the  anterior  chamber,  however,  remained  the 
>aiiie  and  the  patient  occasionally  -aw  tin-  in  front  of  the 
pupil.  Ee  would  like  t.>  hear  from  Mr.  Treacher  Collins 
whether  he  would  use  his  capsule  Forceps  in  cas  dotted 
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capsule.      He,  the  speaker  had   not  used  capsule   forceps 
in  those  cases,  because  lie  considered  that   the  suspensory 

ligament  was  weak. 

Mr.  A.  W.  ObmonD:  I  should  like  to  draw  the  attention  of 
this  meeting  to  the  notes  of  two  cases  in  which  post-opera- 
tive complications  supervened  after  removal  of  the  lens. 

Case  1. — A  gentleman,  get.  70  years,  had  nuclear 
cataracts  in  each  eye.  He  had  seen  various  ophthalmic 
surgeons  both  here  and  abroad,  and  acting  on  the  advice 
of  his  doctor,  and  also  because,  in  1911,  his  sight  had 
become  so  defective  that  he  was  no  Ion ^er  able  to  read, 
he  agreed  to  have  the  left  lens  removed.  He  was  a  man 
who  had  lived  generously,  had  a  big  appetite,  and  did  not 
take  much  exercise.  He  had  for  a  lono*  time  suffered 
from  what  he  called  "  gout/'  which  seemed  to  me  to  be 
really  a  periodical  condition  of  ill  health  owing  to  defective 
elimination  of  too  abundant  waste  products. 

I  removed  the  left  lens  on  May  2nd,  1911.  An  iridec- 
tomy was  done,  and  no  complication  of  any  kind  was 
experienced  at  the  operation.  Three  days  later  the  wound 
was  closed  and  the  patient  was  much  more  concerned  with 
the  flatulence  occasioned  by  his  prone  position  than 
with  his  eye.  After  this  had  been  satisfactorily  treated 
he  progressed  uneventfully.  A  fortnight  later  he  went 
for  a  drive  and  on  May  20th,  1911,  I  tested  his  vision  and 

found  that  with  - —  — — -  he  saw  %.      A  week  later  the 

+  1'5  Ax.  H.  J 

same  result  was  obtained.  It  was  now  four  weeks  after 
the  operation,  and  I  thought  he  was  safely  through  his 
troubles.  A  few  days  afterwards,  however,  that  is  during 
the  fifth  week  following  the  operation,  he  complained  of 
pain,  and  when  I  saw  him  there  was  some  circum corneal 
injection,  slight  but  definite.  For  a  week  it  seemed 
doubtful  if  anything  further  would  develop,  but  subse- 
quently a  very  sharp  attack  of  inflammation  supervened 
with  pain,  circumcorneal  injection,  vitreous  haze,  deposit 
on  the  cornea,  and  all  the  symptoms  of  irido-cyclitis.    It  was 
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three  months  before  the  acute  attack  subsided,  and  over 
six  months  before  his  vision  returned  to  what  it  had  been. 
However,  I  saw  him  on  August  1st,  1912,  and  then  his 
vision  was  <J  with  his  classes,  and  he  could  read  in  comfort. 

Case  2. — A  lady,  who  had  capsular  cataracts  in  both 
eves,  and  from  whom  I  removed  the  lens  of  the  left  eve 
on  September  26th,  1913.  The  wound  had  closed  on  the 
28th,  and  although  I  did  not  see  her  during  her  con- 
valescence, as  she  was  staying  at  the  seaside,  I  under- 
stand that  it  was  not  very  prolonged  or  abnormal. 

On  November  2 1st,  1913,  I  saw  her  again,  and  found  a 
thickened  capsular  web  obstructing  her  vision,  but  other- 
wise the  eve  was  in  every  way  satisfactorv,  and  a  fortnight 
later  I  needled  this  web. 

Fallowing  the  discission  there  was  considerable  reaction, 

but    eventually   the    eye    quieted    down.      A  month   later, 

however,  the  patient  began  to  be  attacked  with  recurrences 

of  pain  and  redness  in  the  eye.      On  February  2nd,  1914, 

I    1  1 

I  found  her  vision  with  ■ — —— — — —  to  be  4.  although 

+  2Cyl.  Ax.  H.  6' 

I  noticed  at  this  time  some  floating  vitreous  opacities. 

I  inquired  about  her  teeth,  and  after  some  delay,  due 
to  the  patient's  unwillingness,  I  persuaded  her  to  see  a 
dentist,  who  assured  me  that  she  had  every  evidence  of  an 
advanced  condition  of  pyorrhoea  alveolaris.  This  has  now 
been  attended  to,  and  on  April  4th,  1914,  her  doctor  wrote 
t"  me  to  say  that  the  eye  was  much  better  and   was  still 

adily,  but  slowly,  improving. 

The  patient's  vision  lias  remained  good  ever  since. 
The  web  was  needled,  and  the  only  symptoms  that  showed 
that  anything  was  wrong  were  the  periodical  pain  and 
attacks  of  eircumcorneal  injection. 

Whether  this  condition  can  be  ascribed  to  the  septic 
condition  of  her  mouth  I  am  not  prepared  to  say,  but  the 
symptoms  arc  unlike  an  ordinary  septic  infection.  The 
7itre0U8   remains  (dear   with    the    exception   of    the   floating 

opacities,   which   seem  to  be  in    the   anterior  pari   of   the 
vitreous  and   arc  sufficiently  heavy  to  remain    low  down 
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behind  the  iris.     The  rest  of  the  vitreous  is  quite  free  from 
opacity,  and  the  iris  remains  of   a  good  colour  and  quite 
clear.     I  would  suggest  that  both  these  cases  are  instances 
of  endogenous  infection.       The  long  time   that  elapsed  in 
the  first  case  between  the  operation  and  the  onset  of  the 
acute  inflammation  would  exclude  an  exogenous  source  of 
sepsis.      The  second  case  is  probably  due  to  toxins  rather 
than  actual  organisms,  as  the  symptoms  are  entirely  vascular 
and  seem  to  be  the  result  of  some  irritation  dilating  the 
blood-vessels  and  producing  congestion  of  the  ciliary  body. 
It  is   often   suggested   that   all  the   inflammatory  troubles 
following  cataract  extraction  are  the  result   of  exogenous 
infections,  the  result  of  defective  asepsis,  and  we  assume, 
if   a   case   of  cataract   extraction   heals   without  any  com- 
plication   of    this    nature,    that  we  can   congratulate  our- 
selves on  out  surgical  technique  being   quite   satisfactory. 
I  do  not  think  the  matter  is  quite  so  simple.     I  have  seen 
cataract  patients  successfully  operated  on  in  spite  of  the 
presence  of  an  obvious  conjunctivitis  and,  on  the  contrary, 
I  have  known  of  failures  where  every  care  in  the  prepara- 
tion of   the  case  was  taken   and   yet   success   eluded   the 
surgeon,    inflammatory    troubles     supervening    sometimes 
weeks    after  the  healing,  but    undoubtedly  dependent    on 
the    operation.      It    is    the    experience    of    almost    every 
surgeon  that  after  a   series  of  successes  some   unexpected 
misfortune  happens,  and  it  is  very  unusual  for  the  reason 
of  this  to  be  demonstrable.      Xo  alteration  in  the  method 
of   preparing  the  patient  has  been  made,  and  nothing  in 
the  appearance  of   the  eye  or   conjunctival    sac    attracted 
the  attention  of  the  surgeon. 

An  infection  taking  place  before  the  wound  has  closed  or 
some  few  days  after,  may  be,  and  probably  is,  exogenous, 
but  may  not  some  of  these  very  late  cases  be  endogenous  '.' 

I  am  not  advocating  any  relaxation  of  our  aseptic  and 
antiseptic  routine,  but  I  would  like  to  point  out  that  I  do 
not  think  the  whole  question  is  quite  so  simple  as  is 
creneraiiv  >uo-o-e>tcd  by  the  statement  that  the  wound 
must  have  been  infected  at  the  time  of  operation. 
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Mr.  J.  B.  Story  said  that  he  supposed  there  were 
almost  none  of  the  unhappy  complications  which  oc- 
curred after  cataract  extractions  which  he  had  not  had 
the  misfortune  to  experience,  and  what  he  would  have 
liked  to  hear  from  other  members  who  spoke  was,  what 
was  the  best  way  of  dealing  with  these  complications 
when  they  occurred  ?  As  far  as  wound  infection  after 
cataract  was  concerned,  he  had  succeeded  in  arresting 
some  cases  by  the  application  of  the  electro-cautery  to  the 
edges  of  the  wound,  and  by  the  sub-conjunctival  injection 
of  cyanide  of  mercury.  At  any  rate,  he  thought  these 
were  the  means  which  saved  the  eye.  The  papers  were 
on  the  subject  of  post-operative  complications  of  cataract 
extraction,  but  from  the  speeches  which  had  been  made 
it  was  plain  to  everyone  that  the  post-operative  complica- 
tions were  almost  all  due  to  pre-operative  causes,  or  to 
causes  which  were  present  at  the  time  of  the  operation. 
And  while  he  fully  agreed  with  Mr.  Ormond  that  there  is 
such  a  condition  as  endogenous  inflammation  occurring 
after  cataract  extraction,  the  vast  majority  of  such  inflam- 
mations are  due  to  exogenous  causes.  It  was  his  custom 
in  his  own  practice  to  make  a  careful  examination  not 
only  of  the  conjunctiva  and  lacrimal  sac,  but  also  of  the 
nose,  mouth,  and  teeth,  before  operating  for  cataract.  He 
always  had  a  culture  taken  from  the  conjunctival  sac, 
though  possibly  not  so  efficiently  as  Mr.  Browning  did  it. 
If  it  was  found  that  pathogenic  organisms  were  present  in 
any  quantity,  the  patient  was  submitted  to  treatment  for 
a  time  with  the  view  of  diminishing  the  number  of 
organisms  in  the  region  of  the  eye  and  conjunctiva.  In 
some  cases  he  felt  sure  he  was  correct  in  attributing  the 
loss  of  the  eye  to  the  presence  of  pyorrhoea  alveolaris. 
He  remembered  one  case,  that  of  an  old  woman,  whom 
his  late  colleague,  Dr.  Benson,  operated  upon.  Her  eye 
suppurated,  and  the  loss  of  the  eye  was  attributed  to 
pyorrhoea  alveolaris.  She  came  back  sonic  years  after- 
wards bo  have  an  operation  upon  a  fully-formed  cataract 
in    the   other  eye.      !!«■   refused  to   operate   in   that   case 
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until  all  her  teetli  had  been  removed,  for  they  were  all 
bad,  and  until  her  mouth  had  subsequently  been  treated 
at  the  dental  hospital.  The  operation  on  the  second  eye 
was  done  without  a  sliding  conjunctival  flap,  and  it  was 
successful.  In  some  cases  the  eyes  seemed  to  be  able  to 
stand  a  good  deal.  He  remembered  seeing  a  cataract 
operation  more  than  twenty-five  years  ago  in  the  old  St. 
Mark's  Hospital  at  Dublin,  and  on  the  day  following  the 
operation  the  eye  was  bathed  in  pus,  perhaps  a  thimbleful 
of  pus  was  to  be  seen  between  the  lids.  This  was  washed 
out,  and  the  wound  and  cornea  looked  all  right.  Next 
morning  it  was  discovered  that  there  was  a  purulent 
mucocele.  That  eye  healed  up  perfectly,  without  any 
trouble  whatever,  and  regained  good  vision. 

Dr.  G-.  F.  Alexander  said  that  this  time  last  year, 
owing  to  the  extreme  kindness  of  Colonel  Elliot,  to  whom 
he  could  not  express  sufficient  gratitude,  he  had  the 
privilege  of  operating  in  his  clinique  for  several  months, 
and  he  wished  to  contribute  to  the  discussion  a  few  of 
the  impressions  he  had  received  during  his  visit  to  Madras, 
and  some  conclusions  otherwise  arrived  at. 

Among  the  instruments  supplied  from  the  steriliser  for 
each  case  was  invariably  an  irrigator,  among  the  many 
uses  of  which  were  the  following  :  (1)  In  the  event  of 
escape  of  the  aqueous  before  the  section  is  begun,  the 
anterior  chamber  can  be  refilled  after  withdrawing  the 
knife,  by  applying  the  nozzle  to  the  puncture  and  turning 
on  the  flow  so  that  the  operator  can  start  afresh  :  in  the 
case  of  this  accident  another  procedure,  which  in  the 
absence  of  an  irrigator  he  could  recommend  as  having 
done  it  several  times  before  going  to  Madras,  was  to  make 
the  section  in  two  parts  by  puncturing  at  the  usual  point 
with  the  knife  blade  inclined  in  the  plane  of  the  iris, 
making  a  first  counter-puncture  at  12  o'clock  on  the 
cornea  and  turning  the  edge  slightly  forward  in  cutting 
out,  re-entering  at  the  inner  end  of  this  section  and 
making  a  second    counter-puncture    at    the    usual    point 
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opposite  the  puncture  and  similarly  cutting  out  :  in  this 
way  two  bridge  flaps  of  conjunctiva  could  be  left  with  an 
angle  between  them  for  the  iridectomy  and  escape  of  the 
lens.  (2)  The  removal  of  the  risk  of  entanglement  of  the 
lens  capsule  in  the  cicatrix  with  its  consequent  dangers, 
and  of  the  trouble  of  capsular  after-cataract,  as  the 
shreds  of  the  capsule  are  floated  up  in  the  flow,  and  can 
be  seized  by  iris  forceps  and  pulled  away  one  after  the 
other.  (3)  One  that  he  hardly  thought  had  been  tried  in 
this  country,  viz.,  the  rupture  of  pupillary  synechias,  which 
even  though  fibrous  can  be  effected  without  affecting  the 
capsule  or  zonule  b}^  passing  the  nozzle  through  the  colo- 
boma  under  the  iris  and  making  a  forcible  movement 
centrally. 

As  to   disinfecting,  he  considered  that  in   this  country 
ophthalmic  surgeons   should  divide   their    cases    into   two 
classes  :    (1)   those  who  came  into  hospital  and  had  to  be 
operated  upon  in  a  day  or  two,  and    (2)    those  in  private 
practice.      In  the  former  he  advocated  the  Indian  method 
of  flushing  out  the  conjunctiva   the  day  before  the  opera- 
tion with  -y  uVo  perchloride  of  mercury,  afterwards  washing 
away  all    trace    of   the   irritant  with  saline  solution,    and 
immediately   before  the   operation  removing    the    mucous 
cretion  and  exfoliated  epithelium  hj  swabs  of  sterilised 
ion  wool  and  irrigating.      In  private  cases  he  had  been 
in  the  habit  of  douching  out  the  conjunctiva   twice  daily 
with  2  per  cent,  boracic  acid  for  a  week  before  the  operation 
;iiid  found  with  tin's  the  most  satisfactory  healing,  a  great 
advantage   being   that   nervous   patients  could  be  trained 
to  look  as  desired  while  the  lids  were  being   manipulated. 
To  lessen  the  risk    of   injuring  the    iris    in    making  the 
i  ion,  lie  wns  in  the  habit  of  operating  with  a  non-dilated 
pupil,  instilling    1    per    cent,    eseriu    one    hour    before  the 
operation   to  prevent  the  cocaine  dilating  it. 

lie  wished  next  to  refer  to  an  anatomical  point.  It 
would  be  agreed  thai  the  farther  back  in  the  eyeball  a. 
section  parallel  t<»  the  corneo-sclerotie  junction  was  the 
more  direct,  /".'..  the  loss  valvular  it   became,  and  hence 
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the  greater  was  the  risk  of  escape  of  the  vitreous,  and 
there  was  a  variation  in  the  corneo -sclerotic  junction  which 
might  lead  one  to  go  farther  back  than  one  intended,  viz., 
while  the  bevelling  was  usually  at  the  expense  of  the 
inner  surface  of  the  sclera  and  the  outer  surface  of  the 
cornea,  occasionally  it  happened  that  instead  of  this  the 
sclera  was  dovetailed  forward  into  the  cornea.  Since 
noticing  this  formation  in  sections  of  the  globe  he  had 
observed  it  once  or  twice  clinically,  the  border  of  the 
sclera  showing  dimly  through  the  anterior  lamellae  of  the 
cornea  under  the  loupe.  In  such  a  case  by  using  the 
corneo-sclerotic  junction  as  a  guide,  vitreous  might  be  lost 
in  an  operation  otherwise  faultlessly  performed. 

As  regards  pathology  he  had  several  times  seen  in 
Madras  prolapse  of  the  hyaloid  which  showed  as  a  yellow- 
ish-grey bead,  elastic  when  moved  by  a  probe,  and  also 
what  might  be  termed  a  "  compound  prolapse  ;'  of  the  iris, 
i.  e.,  a  pillar  of  the  coloboma  extruded  by  such  a  prolapse 
of  the  hyaloid,  which  was  recognised  by  its  spherical 
outline  and  elasticity  shown  with  a  probe,  and  which 
obviously  could  not  be  treated  in  the  usual  way  or  the 
vitreous  would  escape.  The  treatment  adopted  in  Madras 
for  both  these  conditions,  which  seemed  excellent,  was 
repeated  touching  with  the  actual  cautery  till  the  prolapse 
shrank  below  the  level  of  the  section,  which  then  healed 
over  it. 

As  regards  treatment  of  operative  wounds  he  desired  to 
say  a  few  words  on  a  principle  which  he  considered  had 
been  neglected,  viz.,  the  application  of  pressure.  In  cases 
of  delayed  and  imperfect  union  of  the  lips  of  the  section 
this  afforded  great  help  in  securing  rapid  and  complete 
healing.  He  first  noticed  its  value  after  an  optical  iridec- 
tomy in  a  case  in  which  the  cornea  was  almost  entirely 
occupied  by  a  leucoma  :  about  }  of  the  section,  due  to 
inherent  weakness  of  the  tissue,  refused  to  unite,  a  very 
large  and  unsightly  bulging  of  the  conjunctiva  being 
caused  by  the  escaping  aqueous,  in  regard  to  which  it  was 
interesting  to  note   that  there   was   entire   absence  of  iris 


76    POST-OPERATIVE   COMPLICATIONS   OP   CATARACT  EXTRACTION. 

tissue  from  the  section,  the  iris  stroma  having  undergone 
complete  atrophy  :  the  application  of  pressure  by  means  of 
a  ball  of  cotton  wool  applied  to  the  upper  lid  and  a  firm 
bandage  caused  perfect  union  in  three  days.  It  then 
occurred  to  him  to  apply  this  principle  in  cases  of  escape 
of  vitreous  :  it  might  be  thought  that  in  these  cases  it  was 
the  last  thing  that  should  be  done,  but  that  was  not  so,  as 
if  pressure  is  applied  through  the  upper  lid  on  the  corneal 
lip  of  the  section  it  will  retard  and  not  encourage  the 
escape  of  vitreous  ;  to  apply  this  pressure  he  thought  that 
a  handful  of  cotton  wool  thoroughly  steeped  in  boric  lotion 
and  transferred  directly  to  the  eye,  would,  by  being  full  of 
fluid,  so  mould  itself  over  the  front  of  the  globe  within  the 
margin  of  the  orbit  as  to  have  the  desired  effect ;  this, 
covered  by  a  sheet  of  waterproof  tissue,  a  layer  of  cotton 
wool,  and  somewhat  firmly  bandaged,  proved  so  efficacious 
in  two  cases  of  vectis  extraction,  that  within  seven  hours 
the  anterior  chamber  was  re-formed  and  the  edges  of  the 
section  firmly  united  so  that  he  was  able  to  irrigate  away 
the  escaped  vitreous  from  the  conjunctiva  and  around  the 
eye,  which  in  such  cases  is  greatly  to  be  desired  to  secure 
sterility  :  the  subsequent  course  of  these  cases  proved  so 
satisfactory  that  he  had  adopted  the  dressing  in  all  opera- 
tions, and  could  strongly  recommend  it. 

Lt.-Col.  Elliot  began  by  congratulating  Mr.  Collins  on 
the  very  interesting  paper  he  had  read.  He  could  not 
remember  any  paper  which  compared  with  it  in  interest 
and  in  valuable  suggestion.  There  was  only  one  thing  he 
regretted  about  it,  namely,  that  it  was  not  written  twenty 
years  earlier  when  he  had  most  of  his  cataract  work  in 
front  of  him.  He  wished  to  take  up  some  points  of 
interest  in  connection  with  his  remarks  : 

(a)  Post-operative  astigmatism  had  interested  him 
deeply  for  years  and  he  had  endeavoured  to  find  its  cause 
by  a  very  careful  study  of  cases  operated  on  in  different 
ways,  (i)  He  wished  to  endorse  what  Mr.  Collins  had  said 
about  astigmatism  following  grooving  of  the  surface  of  the 
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wound.  (ii)  He  was  satisfied  that  the  production  of 
astigmatism  might  be  favoured  by  the  application  of  tight 
bandages  after  operation ;  the  pressure  applied  caused  the 
corneal  lip  of  the  wound  to  slide  over  the  scleral  and  thus 
favoured  healing  in  a  disadvantageous  position.  He 
thought  that  the  object  of  bandaging  should  be  the 
exclusion  of  dust  and  nothing  more.  Pressure  was  not 
only  not  advantageous,  it  was  positively  harmful.  To  this 
statement  there  was  one  strong  exception  in  the  class  of 
case  Mr.  Collins  had  spoken  of,  in  which  there  was  groov- 
ing of  the  wound.  It  was  possible  by  early  recognising 
this  condition  and  by  firm  bandaging  with  graduated  pads, 
to  lessen  very  materially  the  astigmatism  ;  the  lips  of  the 
wound  were  thus  drawn  together,  just  as  were  those  of  a 
wound  in  the  skin,  when  strapping  was  applied  to  the 
latter  after  appoximation  of  the  edges.  (iii)  With  regard 
.to  the  relative  degree  of  astigmatism  produced  by  corneal 
and  by  limbal  incisions,  he  would  invite  attention  to  the 
work  of  Major  McKechnie.  It  appeared  in  the  Transactions 
of  the  Bombay  Medical  Congress  of  1909,  and  he  doubted 
if  it  had  received  the  notice  or  the  credit  it  deserved. 
It  would,  however,  be  impossible  to  discuss  it  now. 

He  had  found  the  astigmometer  of  great  value  in  con- 
nection with  the  estimation  of  the  corneal  astigmatism 
following  cataract  extractions  or  other  procedures  involving 
an  incision  in  the  tunic  of  the  eye.  Whatever  might  be 
said  of  its  use  when  examining  eyes  in  which  an  estimation 
of  refraction  was  made  for  ordinary  purposes,  there  could 
be  no  question  of  its  great  value  in  aphakic  cases,  though 
even  in  these  the  astigmatism  recorded  by  the  instrument 
was  not  always  exactly  that  which  we  could  most  advan- 
tageously correct.  The  axis  of  the  astigmatism  was, 
however,  given  with  accuracy. 

It  was,  perhaps,  unnecessary  to  lay  any  stress  on  the 
necessity  of  waiting  at  least  three  months  before  correcting 
any  high  grade  of  post- operative  astigmatism. 

He  was  disposed  to  think  that  the  use  of  a  conjunctival 
flap  favoured  the  occurrence  of  astigmatism  as  compared 
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with  limbal  incisions.  Lt.-Col.  Herbert  was,  if  lie  mistook 
not,  led  to  his  valuable  work  on  glaucoma  by  observing 
the. occurrence  of  filtering  cicatrices  in  his  extraction  cases 
in  Bombay  ;  he  used  conjunctival  flaps.  \Ye  in  Madras 
had  carefully  avoided  flaps  and  only  make  them  occasionally 
and  in  most  cases  accidentally ;  consequently  we  had  not 
seen  such  filtering  scars  after  extraction.  The  very  con- 
ditions of  filtering  scars  so  produced  must  obviously  favour 
the  production  of  astigmatism. 

Mr.  Collins  had  mentioned  a  case  in  which  a  conjunctival 
flap  became  turned  into  the  lips  of  the  wound.  He  had 
not  only  seen  the  same  thing  happen  more  than  once,  but 
he  had  repeatedly  seen  surgeons  cut  off  a  part,  and  some- 
times a  large  part,  of  their  conjunctival  flaps,  when  making 
the  iridectomy.  Two  more  points  might  be  made  against 
conjunctival  flaps,  viz.,  that  they  tended  to  cause  haemor- 
rhage into  the  chamber,  and  that  they  obscured  the  view 
of  manipulations  within  the  chamber  when  the  flap  was 
turned  down  over  the  cornea.  Except  in  elderly  persons 
with  poor  reparative  powers,  he  preferred  to  avoid  them 
and  to  bring  his  knife  out  in  the  limbus  just  short  of 
including  loose  conjunctiva  in  the  flap. 

At  the  risk  of  being  thought  very  heterodox,  he  wished 
to  submit  a  proposition  to  Mr.  Collins,  in  connection  with 
the  question  of  iris  impaction  and  the  production  of 
filtering  cicatrices.  Was  it  not  possible  that  the  impac- 
tion of  iris  in  the  wound  did  not  cause  bulinno-  or  weaken- 
ing  of  a  sear,  but  that  the  true  sequence  was  that  iris 
tended  to  bulge  into  those  wounds  which,  for  any  reason, 
whether  nutritive  or  mechanical,  had  a  tendency  to  remain 
unhealed  or  to  gape,  and  consequently  in  the  end  to  filter  ": 
He  might  remind  many  of  them  of  an  experience  which 
they  had   no   doubt   met    with  in    the  pastj   when  they  had 

casion  to  open  up  an  incision  wound  in  the  eye,  in  order 
fco  replace  impacted  iris,  or  for  some  similar  purpose.  Had 
tiny  not  then  found  that  after  ;i  few  days  the  Bite  of  the 
iris  impaction  constituted  the  firmest  part  of  the  wound 
and  tin-  most  difficult  part  to  ..pen  up  '.'    The  free  exudation 
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from  the  vascular  iris  had  sealed  the  wound  there  more 
firmly  than  at  any  other  part.  He  availed  himself  of  the 
fact  that  this  question  had  been  brought  in  by  Mr.  Collins 
to  invite  a  further  expression  of  opinion  from  him,  in  view 
of  the  very  great  importance  this  matter  was  assuming  in 
connection  with  the  filtering  cicatrix  in  glaucoma  surgery. 

Mr.  Collins  had  discussed  post-operative  opacities  of  the 
cornea.  With  his  views  on  the  striated  or  channelled 
variety  of  keratitis,  he  was  in  full  accord.  He  had  satisfied 
himself  by  a  large  number  of  observations  that  this 
condition  was  most  commonly  met  with  after  the  delivery 
of  a  lens  which  was  too  large  for  the  incision,  and  especially 
if  the  lens  was  hard  as  well  as  large.  The  ultimate 
prognosis  was  almost  uniformly  favourable. 

He  wished  to  ask  Mr.  Collins  if  he  had  any  experience 
of  an  uncommon  condition,  in  which  a  definite  disc  of 
opacity  was  met  with  at  apparently  some  little  distance  on 
the  corneal  side  of  the  incision,  and  in  association  with  a 
shallow  chamber.  If  the  eye  is  carefully  examined  with 
a  loupe,  and  with  the  aid  of  good  oblique  illumination, 
the  cause  of  the  opacity  was  at  once  seen  to  be  a  strand  of 
capsule,  which  was  adherent  to  the  back  of  the  cornea. 
If  this  tag  of  capsule  was  removed  with  forceps,  the 
chamber  filled  at  once  and  the  cornea  cleared  up.  It  was 
of  course  possible  that  the  inner  limit  of  the  incision  was 
considerably  farther  forwards  than  the  outer  limit,  owing 
to  the  obliquity  of  the  incision,  and  that  the  tag  was  really 
impacted  in  the  inner  lip  of  the  incision.  It  would  be 
very  kind  of  Mr.  Collins,  if  he  would  give  his  opinion  on 
this  subject. 

To  the  question  of  suppuration  following  extraction,  he 
had  referred  in  his  paper  read  yesterday.  He  believed  thai 
the  principal  danger  of  sepsis  was  from  the  conjunctiva, 
and  that  it  was  entirely  avoidable  by  the  means  pointed 
out  "by  Col.  Herbert.  What  about  the  milder,  but  still 
serious,  iritis  cases,  which  began  about  the  eighth  day  ? 
Were  these  endogenous  in  origin?  They  came  on  late, 
their  type  was  subacute,  and  they   appeared  to  be  more 
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under     control    by     constitutional     treatment    than    the 
ordinary  cases  of  undoubted  operation  sepsis. 

Air.  Collins'  explanation  of  the  presence  of  localised 
synechias  without  evidence  of  iritis  was  of  great  interest. 

As  to  the  influence  of  cortex  left  in  the  chamber,  he 
would  submit  as  a  general  proposition  that  we  are  not 
likely  to  find  iritis  when  we  have  left  behind  soft  and 
semi-liquid  cortex,  but  that  we  are  likely  to  get  it,  if  we 
leave  hard  cheesy  masses,  such  as  those  which  strip  off 
from  the  nucleus  of  certain  types  of  senile  cataract.  Mr. 
Collins  had  pointed  out  that  lens  matter  suspended  or 
dissolved  in  aqueous  fluid  provided  a  good  cultivating 
medium.  In  addition,  the  fluid  in  question  was  viscid, 
and  so  tended  to  block  up  the  excretory  channels  of  the 
eye.  Moreover,  in  the  case  of  these  cheesy  masses  left 
under  the  periphery  of  the  iris,  they  absorbed  moisture, 
swelled  up,  and  mechanically  blocked  the  angle  of  the 
chamber,  thus  hindering  filtration  and  so  imperilling  the 
eye. 

The  hindrance  to  the  elimination  of  toxic  products 
might  easily  turn  the  balance  against  an  eye  in  its 
struggle  with  sepsis.  He  fully  agreed  with  Mr.  Collins 
that  aseptic  cortex  left  behind  in  the  chamber  had  no 
direct  tendency  to  produce  iritis,  but  he  thought  it  might 
and  did  favour  it  in  the  indirect  ways  above  indicated. 

Pod-operative  glaucoma. — When  this  followed  a  needling 
operation,  was  not  the  blockage  of  the  excretory  channels 
by  viscid  vitreous  a  strong  factor  in  the  case  ?  He  had 
learned  to  consider  any  case  of  post-operative  glaucoma 
in  which  there  was  a  communication  between  the  aqueous 
and  vitreous  chambers  a  desperate  one.  Mr.  Collins  had 
told  us  of  the  very  ingenious  operation  he  suggested  for 
glaucoma  following  extraction.  He,  the  speaker,  had 
obtained  from  trephining  results  which  must  be  considered 
very  satisfactory  when  one  remembered  how  hopeless  the 
condition  was  usually  found  to  be.  He  had  published 
the  results  at  some  length  in  his  book  on  sclero-corneal 
trephining. 
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With  regard  to  after-cataract  lie  wished  to  ask  Mr. 
Collins  a  question.  After  a  perfectly  successful  extraction 
of  a  lens  in  its  capsule,  he  had  found  an  after-cataract 
form  behind  the  plane  of  the  iris,  and  apparently  in  that 
of  the  anterior  surface  of  the  vitreous  ;  and  this  although 
the  extraction  had  been  quite  without  incident  or  accident 
of  any  kind.  He  had  met  other  surgeons  who  had  made 
the  same  observation.  What  is  the  source  of  this  mem- 
brane ?  It  looks  just  like  an  ordinary  after-cataract,  but 
one  knows  for  certain  that  the  capsule  has  been  completely 
removed. 

Like  others,  he  had  for  years  cut  out  a  piece  of  the 
anterior  capsule  with  a  Bowman's  needle.  This  seemed  to 
him  to  be  a  safer  proceeding  than  using  capsule  forceps, 
which  are  apt  to  dislocate  the  lens  and  lead  to  vitreous 
loss.  If  the  capsule  was  too  tough  for  the  needle  to 
remove  a  piece  of  it,  one  could  usually  make  a  rent  in  it. 
If  even  this  is  impossible,  or  too  dangerous,  one  could,  as 
a  last  resource,  cause  the  lens  to  present  in  the  wound 
and  cut  the  capsule  with  the  knife. 

He  was  glad  to  hear  Mr.  Collins  speak  strongly  of  the 
dangers  of  vitreous  loss.  Despite  everything  that  had 
ever  been  written  to  the  contrary,  he  was  confident  that 
to  damage  the  integrity  of  the  hyaloid  body  was  gravely 
to  complicate  the  operation  and  to  lay  up  possibilities  of 
peril  for  the  future. 

With  Colonel  Herbert's  contention  as  to  the  value  of 
perchloride  irrigation  he  was  heartily  in  accord,  and  he 
owed  him  a  great  debt  for  having  drawn  his  attention  to 
this  valuable  method  and  for  the  way  he  had  worked  out 
the  method  and  made  it  his  own.  He  believed  that  its 
first  advocacy  was  by  Col.  Bamber  before  the  Indian 
Medical  Congress  of  1894. 

Col.  Herbert  had  advocated  dry  operating  in  order  to 
prevent  infecting  organisms  from  being  carried  into  the 
eye  through  the  wound.  If,  however,  an  irrigator  was  used, 
and  the  anterior  chamber  was  freely  flushed  out  with  com- 
paratively large  quantities  of  aseptic  normal  saline  solution, 

vol.  xxxi v.  6 
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we  need  entertain  no  such  fears.  The  volume  of  fluid 
used  diluted  any  possible  contamination,  and  the  chamber 
was  effectually  washed  out  by  the  inrush  of  aseptic  fluid 
into  it.  The  irrigator  also  cleared  the  chamber  of  broken- 
up  lens  matter  in  a  way  nothing  else  could  do,  and  so  rid 
the  eve  of  the  medium  which  Mr.  Collins  had  told  us  was 
so  favourable  to  the  growth  of  micro-organisms.  He  had 
used  irrigation  in  a  very  large  number  of  cases  (running 
into  five  figures)  and  had  obtained  results  which  clearly 
proved  that  the  regular  use  of  an  irrigator  involved  no 
risk  in  itself. 

He  agreed  with  Col.  Herbert  that  an  eye  on  which  an 
extraction  had  been  undertaken  should  not  be  submitted 
to  any  other  operative  procedure,  if  it  could  possibl}-  be 
helped,  for  a  month  or  preferably  for  six  weeks  after 
operation  and  only  then  provided  that  the  globe  showed 
no  signs  of  congestion  or  inflammation. 

For  non-inflammatory  cataract  he  preferred  discission 
with  two  needles  to  any  other  method ;  for  inflammatory 
after-cataract  a  knife-needle  had  sometimes  served  him 
well,  but  if  there  was  any  difficulty  in  obtaining  free 
discission  he  preferred  to  use  intra-ocular  scissors  and  to 
divide  the  still  healthy  iris  freely  in  two  directions.  He 
had  not  found  it  so  satisfactory  to  make  one's  cut  in  the 
inflammatory  membrane,  and  he  always  avoided  doing  so, 
if  possible. 

In  the  case  of  iris  prolapse,  he  opened  the  wound, 
excised  the  prolapsed  portion,  and  carefully  returned  the 
iris  into  the  chamber.  If  the  prolapse  was  small  and 
partial,  or  if  the  patient  declined  a  second  operation,  a 
combination  of  eserine  and  bandaging  was  sometimes  of 
distinct  service.  Projecting  beads  of  iris  could  be  reduced 
1>\-  touching  them  with  a  pointed  cautery. 

Professor  Landolt  said  he  had  read  with  great  interest 
and  profit  Mr.  Treacher  Collins's  and  Col.  Herbert's 
exhaustive  work.  His  learned  colleagues  had  succeeded 
iu  treating  the  practical  as  well  as  the  theoretical  part  of 
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this  important  subject  in  a  way  which  was  both  clear  and 
attractive,  and  at  the  same  time  they  had  not  tired  their 
hearers  with  superfluous  details  or  unproven  theories. 
He  confessed  that  the  satisfaction  lie  felt  in  studying 
these  articles  was  in  great  measure  due  also  to  the  fact 
that  his  personal  experience  had  led  him  to  the  same  con- 
clusions as  those  two  masters.  And  he,  therefore,  felt 
inclined  to  rest  satisfied  with  simple  approval  of  their  work 
merely  adding  his  admiration  for  their  remarkable  exposi- 
tion of  the  subject.  He  would  like,  however,  to  say  a  few 
words  bearing  on  little  points  connected  with  the  subject. 

In  his  opinion,  one  of  the  complications  most  to  be 
dreaded  after  cataract  extraction — apart  of  course  from 
infection — was  prolapse  of  the  iris.  The  various  dangers 
of  this  accident,  during,  immediately  after,  or  some  time 
after  the  operation,  were  known  to  all,  and  they  had  been 
excellently  dealt  with  by  Mr.  Collins.  It  was  with  the 
object  of  avoiding  these  dangers  that  he,  Prof.  Landolt, 
almost  always  performed  an  iridectomy  at  the  same  time 
as  the  cataract  extraction.  And  whenever  he  performed 
an  iridectomy,  for  whatever  purpose,  he  always  excised 
the  iris  widely,  often  in  two  cuts,  so  that,  after  the  cut,  it 
retracted  entirely  by  its  own  elasticity.  For  that  reason 
he  was  seldom  obliged  to  replace  the  edges  of  the  iris  by 
means  of  a  spatula.  Should  it  be  necessary  for  him  to 
deal  with  a  part  of  the  iris  entangled  in  the  scar,  he  would 
never  attempt  to  excise  it,  but  would  cauterise  it  with  the 
gal vano- cautery ,  eventually  covering  the  site  with  a  flap 
of  conjunctiva. 

A  statement  which  should  receive  great  attention  was 
that  made  bv  Mr.  Collins  on  the  influence  of  the  bandage. 
He  confessed  that  he  had  always  been  somewhat  sceptical 
as  to  the  utility  of  preliminary  bandaging  twenty-four 
hours  before  the  operation,  as  an  indication  of  the 
greater  or  less  infectivity  of  the  conjunctiva.  He 
reasoned  in  the  same  way  as  Mr.  Treacher  Collins  :  (1) 
That  no  conjunctiva  was  ever  free  from  pathogenic  germs. 
(2)   Those  germs  might  not   develop   under  normal  condi- 
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tionSj  i.  e.  as  long  as  tlie  conjunctiva  was  cleansed  by  the 
physiological  functions  of  the  lids  and  by  the  tears.      (3) 

But  their  development  was  certainly  favoured  by  the 
increase  of  temperature  and  the  absence  of  normal  irriga- 
tion, when  the  evelids  remained  closed  under  the  bandage. 
(4)  On  the  other  hand,  the  danger  of  infection  exists  bo  long 
as  the  wound  remains  open,  ordinarily  for  about  three  day-. 
There  existed,  therefore,  so  to  say,  a  race  between  the  deve- 
lopment of  noxious  germs  and  the  closure   of  the  wound. 

Fig.  1. 


If  the  eye  were  tied  up  twenty-four  hoars  before  the  opera- 
tion the  former  were  favoured  to  the  prejudice  of  the  latter. 
He     also    expressed    his    entire    agreement    with    Mr. 
oouncement  with  regard  t<;>  strong  aeptics. 

lb.  the  speaker,  of  course  treated  conjunctivitis  when  it 
existed  with  the  usual  remedies,  even  with  nitrate  of  silver 
when  necessary,  later  with  areyrol  and  the  like  ;  and  he 
would  never  attempt  to  perform  a  cataract  operation  so 
long  a&  njunctiva   b\      I    in    need    of   such    remedies. 

lint    the    only     thing    he    did     1  .    during,    and    after 

operations  was  to  cleanse  the  whole  conjunctiva  freely 
with  Bterilised   physiological   serum,  this  procedure  being 

a  ni<-;  mechanically  clearing  out 

the  mucus  with  the  organisms  which  it  might  contain. 
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Laceration  of  the  conjunctiva  by  the  fixation  forceps 
was  mostly  due  to  the  incorrect  construction  of  this 
instrument.  Evidently  the  inventor  of  the  forceps  con- 
sidered that  the  convexity  of  the  eyeball  necessitated  a 
concave  extremity  to  the  forceps.  This  shape  implied 
sharp  edges  to  the  business  part  of  the  forceps  and  if 
sharp  teeth  were  added  to  this,  tearing  of  the  conjunctiva 
was  inevitable.  His  fixation  forceps,  on  the  other  hand, 
had  a  convex  extremity  and  rounded  corners.  The  teeth 
were  not  sharp  but  blunt,  so  that  laceration  of  the  con- 
junctiva was  extremely  rare. 

With  regard  to  operations  for  secondary  cataract  he 
exhibited  another  of  his  forceps  which  had  proved  to  be 
very  practical  for  this  purpose  (Fig.  1).  It  resembled  an 
iridectomy  forceps,  but  with  the  difference  that  one  of  its 
ends  was  pointed  in  order  to  pierce  the  membrane.  When 
the  instrument  was  closed,  the  teeth  of  the  other  branch 
seized  the  membrane,  and  it  could  be  easily  extracted. 

Dr.  George  Mackay  (Edinburgh)  thanked  the  President 
for  giving  him  the  opportunity  which  he  might  not  have 
otherwise  sought  of  joining  in  the  discussion,  for  the  sub- 
ject of  cataract  and  its  complications  was  so  important 
that  many  would  desire  to  speak  on  it.  With  regard  to 
the  use  of  perchloride,  he  would  like  to  know  whether 
there  were  any  observations  to  show  that  1  in  3000 
strength  was  necessary,  or  whether  something  weaker 
would  suffice.  It  was  the  practice  of  the  late  Dr.  Argyll 
Robertson  and  his  own  for  many  years  to  use  perchloride 
habitually  as  their  cleansing  lotion,  but  they  gave  it  up. 
He,  the  speaker,  gave  it  up  first,  because  he  observed  so 
frequently  these  posterior  corneal  opacities  which  seemed 
to  be  associated  with  its  use  in  the  operations  in  which  it 
had  been  employed,  both  prior  to  and  at  the  time  of  the 
operation.  He  did  not  know  that  these  opacities  were 
serious,  but  sometimes  they  induced  anxiety  as  to  whether 
keratitis  was  coming  on.  He  practically  never  saw  them 
now  since  adopting  the  simple  saline  sterilised  solution. 


86    POST-OPEKATIVE   COMPLICATIONS   OP  CATARACT    EXTRACTION. 

He  Lad  not  habitually  employed  the  preliminary  tying-up 
method,  nor  did  he  trust  entirely  to  bacteriological  reports. 
His  practice   had  been  invariabl}r,  when  he  got  a  patient 
soon  enough,  to  insist  at  once  upon  the  regular  douching 
of  the  conjunctiva  with  sterile  saline  or  sterile  boric  lotion, 
partly  for  the  purpose  of  preliminary  training  in  having 
the  eyes  handled,  as  well  as  for  the  advantage  of  making 
the  conjunctival  sac  clean.      Though  one  could  not  attach 
much  importance  to  argyrol  as  an  antiseptic,  clinically  one 
found   it   a  very   valuable    agent   for   cleansing   the   con- 
junctiva.    It  attached  itself  to  the  strings  of  mucus  which 
were  present   in  the  fornices   or  under  the  lids,  and   the 
saline    lotion    brought    them    away.        His    instruction   to 
the  nurse   was,  wherever  possible,   to  get  the  patient  in 
before   the    operation    and    employ   argyrol  two   or    three 
times   daily  for   a   day  or  two.      He,  of   course,  attached 
special  importance  to  the  tear-sac,  and  was  careful  about 
the   primae  viae  ;  vigilance  in  that  direction  must  be  kept 
up   during  the  whole  after-treatment.      He  was  confident 
that  some  of  the  infections  which   caused  alarm  by  con- 
junctivitis  later   were    due    to    oral    or    intestinal    sepsis. 
One  of  the  most  notable  cases  he  had  had  was  in  an  old 
diabetic  gentleman.      One   eye  was  useless  from  opacities 
left   by  corneal   ulcerations,  the  other  had  a  small  nebula 
and  a  sclerosed  but  not  very  ripe  cataract.      Though  over 
eighty  years  of   age   he  was  still  at   the  head  of  a  great 
business,  and  was  very  impatient  to  have  something  done. 
He,  the  speaker,  operated   upon   him.      Everything  went 
well  at  and  after  the  operation,  and  he  was  seen  daily  for 
five  days.      On  the  sixth    a    visit  was  omitted,  and  when 
Dr.  Mackay  went  back  on  the  seventh  day  the  nurse  met 
him  with  the  remark  that  I  lie  eve  was  not  looking  so  well. 
Pronounced   catarrhal  conjunctivitis  was  present  in  both, 
lie    asked    ihe    patient   to  show   his  tongue.       It    was  about 
the  colour  of  brown   paper.      The  explanation   was  speedily 
Forthcoming.       The    patient    had   spent  (lie  previous  winter 
abroad,    and     had    made    friends    with    a    kindly     English 
Earnier,  who,  being  much    Interested  in   his  affliction,  had 
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sent  a  consignment  of  duck's  eggs  and  cream  to  support 
his  strength.  These  had  been  indulged  in  liberally  by 
the  patient,  and  he  was  practically  exuding  eggs  and 
cream  from  his  conjunctiva.  A  restricted  diet,  a  calomel 
purge,  nitrate  of  silver,  and  diligent  irrigation  saved  the 
situation.  In  suspicious  cases  of  threatened  infection, 
Dr.  Mackay  attached  importance  to  the  early  use  of 
mixed  staphylococcus  vaccine  ;  it  had  been  of  real  value 
in  his  hands.  As  to  how  long  one  should  keep  an  eye 
tied  up  after  an  extraction  operation,  he  usually  bandaged 
both  eyes  for  two  days  and  the  operated  one  for  four  days. 
He  only  practised  "  die  off  ene  Behandlung  "  when  covering 
was  not  well  tolerated.  In  extracting  senile  or  hard  cata- 
racts he  made  a  large  conjunctival  flap,  and  usually 
found  the  anterior  chamber  re-established  on  the  same 
evening.  In  his  private  cases  he  always  changed  the 
dressing  personally  on  the  same  evening  as  he  operated. 
He  always  used  sterile  atropine  immediately  after  the 
operation.  He  nearly  always  did  iridectomy,  and  used 
capsule  forceps  by  preference.  In  discission  of  posterior 
capsules  he  employed  a  pair  of  cutting  needles.  He  did  not 
saw ;   in  fact  he  regarded  that  as  an  improper  procedure. 

Prof.  Uhthoff  :  The  average  percentage  of  primary 
post-operative  suppuration  in  my  cases  is  about  1  per  cent, 
to  1^  per  cent.,  and  I  believe  that  it  will  be  impossible 
entirely  to  prevent  this  from  occurring.  I  would  especi- 
ally deprecate  any  extensive  rubbing  with  the  lids  for  the 
purpose  of  removing  cortical  masses, or  for  any  other  reason. 
I  consider  that  the  instruments  can  be  completely  steri- 
lised, and  are  not  to  be  held  responsible  for  infection.  I 
do  not  operate  with  gloves  except  in  the  case  of  opera- 
tions on  the  orbit,  as  ordinarily  one  does  not  touch  the 
eye  with  the  hand  at  all.  The  source  of  infection  lies 
entirely  in  the  patient,  and  in  spite  of  bacteriological 
examinations,  preliminary  bandaging,  etc.,  this  source 
cannot  be  completely  eliminated.  About  half  of  my  cases 
are  done  without  an  iridectomy,  and  receive  immediately 
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after  the  operation  an  instillation  of  4-  per  cent,  sterilised 
eserine.  By  this  means  subsequent  prolapse  of  the  iris 
occurs  only  in  about  2  per  cent,  of  the  cases  (before  the 
routine  use  of  eserine,  7  per  cent,  to  8  per  cent.).  I  never 
perform  a  small  peripheral  iridectomy.  I  have  had  series 
of  250  cases  without  an  infection,  other  similar  series, 
however,  have  not  been  so  fortunate.  I  have  almost 
entirely  abandoned  preliminary  iridectomy,  and  generally 
complete  the  operation  at  one  sitting.  I  have,  up  to  the 
present,  never  had  a  case  of  expulsive  hemorrhage,  but 
have  had  many  cases  of  choroidal  detachment,  which, 
however,  never  had  any  deleterious  effect.  I  think  it 
very  important  to  have  a  large  conjunctival  flap.  All  my 
cases  are  bandaged  for  two  days,  the  first  bandage  being- 
changed  within  twenty-four  hours  of  the  operation.  The 
patient  remains  in  bed  for  one  to  two  days.  The  micro- 
scopical examinations  of  Mr.  Collins  are  of  great  interest 
and  importance.  They  clear  up  the  causation  of  many 
peculiar  complications.  Diabetic  cataracts  have  shown 
results  as  good  as  the  ordinary  form.  In  my  experience 
secondary  cataracts  frequently  require  discission,  and  I 
am  in  the  habit  of  performing  this  early  before  the  patient 
leaves  the  hospital,  i.  e.  on  the  tenth  or  twelfth  day. 

Dr.  Thomson  Henderson:  The  pathological  sequence 
of  events  which  I*  would  suggest  in  certain  cases  of  post- 
operative complications  of  cataract  extraction  differs 
essentially  from  that  given  by  Mr.  Treacher  Collins. 

I  am  showing  in  the  museum  connected  with  this  Con- 
gress a  series  of  drawings  which  I  made  when  in  Vienna, 
illustrating  the  normal  healing  of  wounds  after  cataract 
extraction.  This  research  I  undertook  at  the  instigation  of 
I 'lot'.  Fuchs,  and  with  all  the  wealth  of  his  material  at  my 
disposal.  Owing  to  the  number  of  cases  studied — over 
thirty  in  all,  varying  in  age  from  three  days  to  years  after 
the  operation — T  was  able  t<»  describe  what  had  not  previ- 
ously been  defined,  i. e.  the  difference  in  type  of  healing 
between  corneal  and  limbal  im-i>i<>n>  (Ophth.  Rt  c'lclv,  1907). 
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Bearing  upon  this  discussion,  I  should  like  to  emphasise 
at  least  one  point  in  connection  with  the  pathological 
sequeke  which  may  follow  the  physiological  process  of 
repair  after  cataract  extraction.  In  corneal  incisions  the 
surface  epithelium  may,  if  there  be  gaping  of  the  wound, 
grow  down  into  and  line  the  anterior  chamber,  thereby,  in 
time,  leading  to  glaucoma. 

As  a  counterpart  to  such  downgrowth,  one  finds  in  limbal 
incisions  that,  given  the  opportunity,  the  sub-conjunctival 
tissue  will  do  likewise.  The  pathological  results  of  such  a 
cellular  intrusion  into  the  anterior  chamber  are  variable, 
depending  primarily  on  the  freedom  with  which  the  con- 
nective tissue  cells  can  pass  down  into  the  anterior 
chamber  and  lay  hold  of  the  subjacent  structures. 

Under  ordinary  circumstances  the  sub-conjunctival 
downgrowth  stops  short  after  reaching  the  inner  or 
posterior  margin  of  the  incision.  Where,  however,  iris, 
lens  capsule,  or  lens  debris  is  caught  in  the  wound  a 
bridge  is  made  whereby  the  connective  tissue  cells  can 
spread  and  grow  in  all  directions — backwards  over  the 
ciliary  processes,  and,  if  the  hyaloid  is  ruptured,  into  the 
vitreous ;  downwards  the  vascular  growth  may  cover  the 
lens  capsule,  while  laterally  it  may  fill  up  the  coloboma 
and  spread  over  the  iris  surface.  I  have  specimens 
illustrating  the  growth  in  each  and  all  of  these  directions. 

Now,  for  the  first  few  months  or  years  excellent  optical 
results  may  be  obtained,  but  in  time  disaster  follows  as 
the  cellular  growth  begins  to  cicatrise.  The  pathological 
results  then  depend  on  circumstances.  For  instance,  the 
shrinking  of  the  connective  tissue  mass  by  pulling  on  the 
hyaloid  or  directly  on  the  retina  will  lead  to  its  detach- 
ment, while  similar  traction  on  the  lens  capsule  will  result 
in  pulling  inwards  and  detachment  of  the  ciliary  processes. 
The  result  is  a  shrunken  globe.  On  the  other  hand,  the 
traction  exerted  by  the  zonule  on  the  epithelium  of  the 
ciliary  processes  may  lead  to  cyclitis  and  glaucoma. 
Glaucoma  may  also  follow  from  occlusion  of  the  coloboma 
and    involvement    of    the    adjacent   angle   of   the  anterior 
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chamber  in  a  cicatricial  mass.  In  other  cases,  however, 
the  pupil  will  be  merely  pulled  and  displaced  upwards. 
I  should  like  to  make  it  perfectly  clear  that  in  these 
cases  we  are  not  dealing  with  primary  inflammatory 
exudates  or  septic  agencies. 

The  connective  tissue  present  is  the  product  of  the  sub- 
conjunctival tissue  cells  which  have  grown  into  and 
invaded  the  anterior  chamber  through  the  incision  and 
then  undergone  sclerosis  ;  the  subsequent  contraction  of 
the  fibrous  tissue,  being  the  starting-point  of  the  patho- 
logical results,  clinical  as  well  as  microscopic. 

Such  a  sequence  of  pathological  events  following  upon 
a  physiological  process  of  repair  has  not,  I  think,  been 
traced  out  before.  It  is,  however,  a  perfectly  rational 
one,  though  it  can  only  be  made  so  when  we  appreciate 
the  early  stages  of  the  healing  of  limbal  incisions  in 
a  series  of  aseptic  cases  such  as  it  has  been  my  good 
fortune  to  studv. 

The  dominating  physiological  factors  at  work,  resulting 
in  the  growth  of  the  sub-conjunctival  vascular  tissue  first 
into  the  depth  of  the  wound  and  then  in  continued  growth 
into  the  anterior  chamber,  are  exactly  similar  to  those 
which  allow  the  surface  epithelium  in  corneal  incisions  to 
do  likewise.  Once  in  the  anterior  chamber  the  sub- 
conjunctival cellular  invasion  must  necessarily  be  more  or 
less  of  a  growth  tn  masse,  while  the  surface  epithelium 
must  naturally  spread  as  a  surface  layer.  In  either  case 
the  subsequent  pathological  results,  clinical  and  anatomical, 
are  secondary  manifestations  of  these  essentially  physio- 
logical processes. 

The  point,  in  short,  that  I  wish  to  make  out  is,  that  in  a 
limbal  incision  an  adhesion  of  iris  or  capsule  does  not  in 
it -tit  Lead  t«.  pathological  results  so  long  as  these  structures 
do  not  act,  so  to  speak,  as  a  bridge,  allowing  the  invading 
connective  tissue  cells  of  the  sub-conjunctival  tissue  to 
swarm  into  the  anterior  chamber.  Chance  must  here  play 
an  important  role. 

Another    pathological    point   to  which  I   should  like  to 
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refer  briefly  is  to  the  complications  which  may  follow 
needling.  Some  years  ago  I  came  into  possession  of  an 
eye  which  had  been  needled,  and  its  examination  supplied 
me  with  an  answer  to  the  question  on  which  I  found 
literature  silent  :  What  is  the  nature  of  the  structure 
which  keeps  the  vitreous  in  position  after  needling  ?  As 
was  to  be  expected,  I  found  a  new  hyaloid  had  formed  as  a 
sort  of  condensation  of  the  surface  of  the  vitreous  structure. 
This  new  hyaloid  joined  up  and  was  cemented  with  the 
edges  of  the  old  hyaloid  and  of  the  posterior  lens  capsule. 
This  case  explained  to  me  the  cause  of  glaucoma  following 
needling  in"*  other  cases  which  I  had  examined.  The 
vitreous  in  these  cases  had,  if  one  may  use  the  expression, 
got  spilt  into  the  anterior  chamber,  and  then,  by  a  process 
of  condensation  and  new  hyaloid  formation,  it  had  attached 
the  iris  to  the  vitreous  or  formed  a  similar  formation 
at  the  angle ;  the  pathological  result  being  the  same. 
Owing  to  concomitant  pathological  changes  which  are  to 
be  found  in  a  glaucomatous  eye,  such  an  explanation 
could  not  easily  be  established  from  the  examination  of 
pathological  specimens  alone.  Personally  I  should  not 
have  ventured  to  do  so  but  for  the  successful  needling  case 
already  mentioned. 

Prof.  Straub  desired  to  add  his  tribute  of  praise  of 
the  admirable  opening  papers  in  this  discussion,  in  which 
as  a  pathologist  he  was  particularly  interested.  He  would 
confine  his  remarks  on  this  occasion  to  the  chronic  inflam- 
mation which  commenced  in  the  second  week  after 
operation. 

The  origin  of  this  inflammation  had  not  so  far  been 
referred  to  in  the  discussion.  After  many  years'  observa- 
tion he  had  never  seen  this  condition  except  in  cases  where 
the  toilet  after  the  operation  had  not  been  well  done,  and 
that  was  in  accordance  with  what  Mr.  Collins  had  said. 
All  agreed  that  this  inflammation  was  the  result  of  an 
infection.  The  reason  operations  were  so  successful  was  that 
the    preparations   and    precautions    were    such    that    the 
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operator  was  cleverer  than  were  the  microbes,  and  when 
these  efforts  had  been  relaxed,  microbes  gained  an  entrance 
and  infection  occurred.  He  had  had  a  very  bad  experience 
in  connection  with  this  type  of  inflammation.  He  had 
lost  in  one  month  two  eyes  by  the  patient's  squeezing. 
He  undertook  a  trip  to  the  various  clinics  in  Europe  to  see 
what  everybody  was  doing  in  order  to  prevent  this 
squeezing,  and  on  that  trip  he  saw  many  interesting  things. 
He  commenced  by  discontinuing  the  use  of  his  speculum. 
Instead,  he  used  two  loose  retractors,  which  were  held  by 
an  assistant,  and  he  returned  to  the  practice  of  irrigation. 
For  several  years  previously  he  had  done  without  irrigation, 
but  when  he  found  that  practically  every  ophthalmic 
operator  in  Europe  was  irrigating  he  took  it  up  again, 
feeling  that  the  majority  must  be  right.  In  the  first  year 
after  he  returned  from  his  European  trip  he  had  a  series  of 
chronic  inflammations,  one  of  them  in  the  second  week,  and 
the  result  was  the  loss  of  four  or  five  eyes  in  that  year. 

His  assistant  suggested  that  he  should  more  thoroughly 
sterilise  his  instruments  and  his  hands.  One  day  it  struck 
him  that  the  reason  of  these  failures  was  to  be  found  in 
irrigation  and  the  use  of  retractors.  He  thought  it  would 
be  more  cleanly  if  he  did  not  introduce  fluid  into  the  eye 
from  without.  He  concluded  that  most  of  the  infections 
of  the  eyes  under  these  circumstances  were  due  to  the 
invasion  of  microbes  which  were  already  in  the  conjunctival 
sac.  But  no  mischief  seemed  to  result  from  these  when  one 
took  care  not  to  aspirate  them  into  the  eye.  He  therefore 
returned  to  the  use  of  the  speculum,  taking  care  not  to 
open  it  too  much,  and  not  to  retract  the  eyelids  too  much. 
A  young  lady  working  in  his  laboratory,  for  the  purpose 
of  her  thesis,  showed  in  rabbits  tliat  the  more  one  opened 
the  speculum  the  more  one  lowered  the  intra-ocular  tension 
and  produced  therefore  a  suet  ion  action,  and  in  cataract 
extractions  it  was  very  important  to  have  -light  pressure 
on  t  ho  eye.  After  that  time  he  had  had  no  more  infect  ions. 
With  regard  to  the  prevention  of  squeezing,  he  had  tried 
many  different   ways,  one  of  which  succeeded  excellently. 
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He  took  a  stout  needle,  threaded  with  strong  thread,  and 
after  having  injected  cocaine  under  the  skin  of  the  lid, 
at  the  margin  of  the  orbit,  he  took  in  muscle  as  well 
as  skin,  for  it  was  with  the  muscle  that  patients  squeezed. 
He  experimented  on  himself  to  be  sure  what  it  was  that 
occurred.  Mr.  Coats,  in  reviewing  this  method,  said  it  was 
heroic,  but  when  one  saw  it,  it  was  not  heroic  but  very  simple. 
He  had  had  the  operation  done  on  his  own  eye,  and 
found  that  it  prevented  the  muscle  from  contracting  and 
exerting  the  squeezing  effect.  He  only  did  it  when  he 
apprehended  danger.  Whether  the  eyes  lost  by  squeezing 
numbered  1  in  500  or  1  in  1000  it  was  worth  preventing, 
and  that  was  done  effectually  by  this  method.  Moreover, 
the  operation  could  be  done  more  leisurely  and  there  was 
time  to  make  a  proper  toilet  of  the  wound,  and  to  bring 
the  conjunctival  flap  on  to  the  sclerotic. 

The  President  said  that  one,  of  course,  realised  that 
the  essential  requirement  in  making  these  eyes  safe  was 
absolute  local  asepsis  or  antisepsis ;  the  most  rigorous 
detail  in  reference  to  cleanliness  of  instruments  and  of 
person.  He  agreed  that  nearly  all  the  disasters  were  due 
to  error  in  the  technique  of  the  operation  or  to  some 
failure  in  the  carrying  out  of  antiseptic  precautions, 
which  allowed  organisms  to  get  into  the  eye  from  outside. 
He  thought  there  were  cases  in  which  the  infection  was 
endogenous,  and  he  was  now  speaking  clinically  and  not 
pathologically.  He  believed  that,  for  instance,  some  of 
the  cases,  such  as  Mr.  Ormond  mentioned,  were  gouty, 
using  that  term  in  a  wide  generic  way.  One  also  knew 
very  well  the  risks  there  were  in  operating  upon  patients 
who  were  the  subjects  of  diabetes.  In  some,  early  trouble 
set  in,  and  in  others  the  trouble  came  later,  when  the 
deeper  parts  of  the  eye  seemed  unequal  to  conpleting 
the  healing  process.  But,  as  had  already  been  mentioned, 
the  teeth  might  be  at  fault,  and  there  were  other  causes 
for  metastatic  inflammations.  He  would  like  to  mention 
one  case  which  was  very  striking  and  showed  a  great  lack 
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of  foresight  on  his  part.  A  lady  came  to  see  him  from  a 
distance  with  a  cataract,  and  he  considered  she  was  in 
fairly  good  health  ;  he  tested  her  urine  and  looked  at  her 
arterial  tension  in  a  general  way.  He  felt  afterwards  that 
he  should  have  examined  her  more  carefully.  He  did  an 
extraction,  which  seemed  first  rate,  and  evervthinor  went 
admirably  until  a  fortnight  after  the  operation,  but  at 
that  date  a  very  unusual  type  of  infiltration  of  the  wound 
took  place.  The  end  was  not  an  acute  infection  of  the 
wound,  but  a  sub-acute  failure  of  the  wound  to  heal,  with 
an  unhappy  inflammation,  which  eventually  spoiled  the 
eye.  Before  the  eye  was  spoiled,  he  went  further  into 
the  patient's  health,  and  she  had  in  one  of  her  buttocks  a 
chronic  abscess  full  of  pus.  He  at  once  had  the  buttock 
condition  incised,  and  a  large  amount  of  pus  was  let  out. 
That  case  occurred  nearljr  twenty  years  ago.  In  that  case 
the  patient  was  apparently  healthy,  and  there  was  nothing 
to  lead  one  to  suppose  that  she  had  a  septic  focus  in  her 
body.  He  believed  the  faulty  healing  was  attributable  to 
the  bad  condition  of  her  general  system,  for  from  this 
abscess  a  wide  metastasis  might  have  taken  place.  The 
discussion  had  been  a  most  interesting  one,  the  opening 
address  and  pictures  were  a  masterly  exposition  of  the 
subject,  it  was  unnecessaiy  for  him  to  support  the  com- 
plimentary remarks  which  had  been  made  by  various 
speakers  concerning  the  opening  contributions,  or  to  say 
how  much  indebted  the  Society  was  for  them  and  to  those 
who  had  taken  part  in  the  debate. 

Mr.  Treacher  Collins,  in  reply,  said,  with  regard  to  the 
effect  of  1  in  3000  perchloride  mercury  solution,  that  what 
happened  when  the  eye  was  washed  out  with  it  could  be  seen 
by  making  smear  preparations  of  the  conjunctival  secretion 
before  and  after  the  irrigation.  The  immediate  effect  of  a 
stmng  solution  of  perchloride  of  mercury  on  the  conjunctiva 
was  to  cause  desquamation  of  its  superficial  epithelial  cells 
which  could  be  Been  in  the  -menr.  He  suggested  that 
probably  the  good  results  which  had  been  obtained   from 
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irrigation  with  1  in  3000  perchloride  of  mercury  were  due 
to  the  desquamation  which  ensued.      It  was  known  that 
many  micro-organisms  lived  in  the  superficial  cells  of  the 
conjunctiva    and  by   causing   desquamation   in    this  way, 
their  number  would  be  considerably  reduce'd.    Col.  Herbert 
apparently  still  thought  that  soft  lens  matter  could  set  up 
iritis  apart  from  anything  growing  in  it.      After  needling 
the  lens  for  lamellar  cataract  we  frequently  see  soft  lens 
matter  in  the  anterior  chamber  and  in  contact  with  the 
iris,  but  no  iritis  present.      Surely  something  must  grow 
in  the  lens  matter  to  start  iritis,  it  cannot  be  started  by  lens 
matter  per  se.    Col.  Elliot  suggested  that  perhaps  calcareous 
lens  matter  might  excite  iritis.      (Col.  Elliot  :  No,  tough, 
cheesy  cortex,  which  is  evidently  in  contact  with  the  iris.) 
With  regard  to   calcareous   matter,   sometimes   we   meet 
with   congenital   cataracts  with   calcareous  anterior  polar 
opacities ;    he    had   several   times  picked   off    such   polar 
opacities,  and  they  had  dropped  down  to  the  lower  part  of 
the  eye  and  had  remained  in  contact  with  the  iris  for  years 
without  causing  iritis.      "With  regard  to  the  globules  which 
were  seen  in  the  capsule  after  extraction  of  a  cataract, 
forming  gradually  months  or  years   after  operation,   Col. 
Herbert  doubted  the  possibility  of  their  being  produced 
from  the  cells  of  the  capsule  because  they  were  trans- 
lucent.     It  was  known  that  normal  transparent  lens  fibres 
were  produced  from  these  epithelial  cells,  and  these  cells, 
when  the  lens  was  removed,  being  no  longer  able  to  form 
flattened    out    lens    fibres,  swelled  up  instead  into  these 
globules  and  he  saw  no  difficulty  in  supposing  that  such 
globules  would  be   translucent.      He   had   not    examined 
under  the  microscope   globules    which    he    had    observed 
clinically,  but  when  we  saw  globules  in  membranes   after 
extraction  of  cataract  and  found  these  swollen  cells  micro- 
scopically in   similar  membranes,  the    inference    that   one 
was  a  counterpart  of  the   other  seemed  irresistible.      He 
agreed  with  Sir  Anderson  Critchett  that  the  less  traumatism 
inflicted  on  an  eye  the  better.      He  had   given   up  using 
scissors  for  iridectomy  in  cases  of  closed  pupil  and  employed 
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the  Zeigler's  knife  for  cutting  the  iris.  The  incisions  made 
with  this  knife  were  just  as  g  d  as  with  a  pair  of  scissors 
and  there  was  greater  safety  in  inserting  a  knife  than  the 
two  blades  of  scissors  into  an  eye.  Mr.  Worth  described 
a  form  of  cataract  in  which  there  were  white  opacities  in 
the  anterior  capsule  and  Col.  Elliot  had  stated  that  such 
cataracts  were  usually  of  long  duration.  "When  these 
white  opacities  were  present  the  cells  lining  the  lens 
capsule  had  usuall}*  formed  several  layers,  and  there  was 
calcareous  defeneration  in  the  cells  which  caused  the 
white  dots.  Much  had  been  said  about  exogenous  and  endo- 
genous infections  after  cataract  extractions.  When  eyes 
which  had  been  lost  owing  to  inflammation  after  cataract 
extraction  were  examined  pathologically,  it  was  borne  in 
upon  the  observer  in  how  many  cases  the  infection  was 
exogenous.  There  might  be  a  lono*  delav,  such  as  eio-ht 
days,  as  mentioned  by  Col.  Elliot,  before  the  commencement 
of  inflammation  and  yet  the  infection  might  be  exogenous. 
The  infective  organisms  might  be  of  comparatively  low  viru- 
lence so  that  it  would  take  a  considerable  time  before  they 
generated  sufficient  toxin  to  cause  any  reaction.  He 
suggested  also  that  these  late  manifestations  of  infection 
might  be  due  to  saprophytes  of  the  conjunctiva,  which 
entered  the  eye  and  took  time  to  multiply  in  sufficient 
numbers  to  show  evidence  of  their  activities.  He  had 
shown  how  lono-  an  incision  at  the  sclero-corneal  margin 
might  remain  unclosed  owing  to  an  entangled  capsule,  so 
that  the  organisms  which  gained  access  to  the  sub-con- 
junctival  tissue  at  the  time  of  the  operation  might  not 
enter  the  interior  <>f  the  eye  until  some  time  afterwards. 
An  endogenous  infection  might  certainly  occur,  but  ho 
thought  the  wise  surgeon  would  always  suspect  the 
possibility  of  ita  being  exogenous.  Col.  Elliot  did  not 
in  to  be  convinced  that  a  prolapse  <»f  the  iris  could 
cause  a  cystoid  cicatrix.  Prolapse  of  the  iris  between  the 
lips  of  a  wound  musl  prevent  its  closure,  and  in  time  the 
iris  would  become  adherenl  t<>  each  side  of  the  wound  30 
thai  a  permanenl  gap  would  be  formed  in  the  sclero-corneal 
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junction.  Such  a  gap  would  be  a  weak  spot  in  the  globe 
and  on  the  re-accumulation  of  intra-ocular  fluid  was  bound 
to  become  staphylomatous  and  cystoid.  He  was  not 
familiar  with  all  the  conditions  which  Col.  Elliott  asked 
him  about.  With  regard  to  opacity  due  to  entangled  lens 
capsule  he  thought  it  was  difficult  to  see.  Occasionally 
he  had  seen  opacity  extending  back  from  the  corneal 
cicatrix  after  a  prolapse  of  the  vitreous  which  had  subse- 
quently become  infiltrated.  With  regard  to  glaucoma 
after  needling  he  had  examined  several  eyes  in  which 
glaucoma  did  not  come  on  until  after  the  needling,  but 
in  those  eyes  there  was  an  adhesion  of  lens  capsule  to  the 
extraction  scar,  in  other  words  the  eyes  were  predisposed 
to  glaucoma  and  after  needling  the  increased  tension  came 
on.  In  some  he  had  found  a  second  adhesion  to  the 
needle  puncture  of  a  tag  of  vitreous,  which  had  still 
further  advanced  the  position  of  the  lens  capsule.  He 
could  not  follow  Mr.  Thomson  Henderson's  pathology  with 
regard  to  the  extension  of  the  conjunctival  connective 
tissue  cells  into  the  eye.  He  could  understand  that 
epithelium,  with  its  continual  tendency  to  proliferate, 
might  spread  into  the  eye  and  extend  round  the  interior  of 
the  anterior  chamber,  but  he  did  not  know  of  any  analogous 
condition  in  which  connective  tissue  cells  spread  in  this 
way.  He  thought  that  when  connective  tissue  formed 
there  must  be  some  infective  material  which  excited  its 
development.  With  regard  to  the  President's  case  of 
diabetes,  he  did  not  think  that  the  increased  liability  of 
the  eyes  of  diabetics  to  iritis  was  due  directly  to  the  toxin 
present  in  diabetes,  but  to  the  anatomical  changes  in  the 
eye  which  occurred  in  connection  with  diabetes.  The 
pigment  epithelium  of  the  iris  became  very  degenerate  in 
the  eyes  of  diabetics,  and  the  iris  of  such  a  person  would 
be  less  resistant  to  the  attack  of  micro-organisms  than  a 
normal  iris.  With  regard  to  the  case  of  the  lady  mentioned 
by  the  President,  who  had  an  abscess  in  the  buttock, 
evidently  her  resistance-power  to  staphylococci  was  low, 
and  disregarding  the  possibility  of  any  direct  connection 
vol.  xxxiv.  7 
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between  the  abscess  in  the  buttock  and  the  inflammation 
in  the  eye,  such  a  person  would  be  more  prone  to  infection 
of  a  wound  of  the  eye  by  staphylococci  than  in  the  case  of  a 
person  whose  general  resistance  to  such  germs  was  greater. 

Lieut.-Colonel  Herbert  had  once  met  with  a  very  elastic 
capsule,  like  the  one  mentioned  by  Sir  Anderson  Critchett, 
and  failed  to  divide  it.  They  must  be  rare.  He  thought 
the  dotted  capsules  mentioned  by  Mr.  Worth  represented 
the  early  stage  of  the  capsular  opacities  typical  of  Morgag- 
nian cataract. 

Mr.  Browning  had  shown  the  benefit  derivable  from 
preliminary  bacteriological  examination  of  the  conjunctiva. 
Questions  of  time,  trouble,  expense,  and  training  contri- 
bute to  render  the  method  not  very  generally  applicable. 
Hence  the  need  for  the  alternative — perchloride  douching. 
Doubtless  weaker  perchloride  solution  would  do  quite  as 
well  as  1  in  3000  solution,  if  the  timing  were  correspond- 
ingly increased.  What  was  essential  was  systematic  appli- 
cation on  the  lines  laid  down. 

He  quite  agreed  with  Mr.  Treacher  Collins  that  the 
desquamation  produced  by  the  sublimate  accounted  largely 
for  its  beneficial  action,  but  the  secretion  of  mucus  un- 
doubtedly aided  in  the  removal  of  bacteria.  It  was 
possible  that  perchloride  solution  present  in  the  con- 
junctival sac  during  the  making  of  the  incision  might 
account  for  some  transient  corneal  opacities,  as  suggested 
by  Mr.  Mackay,  by  finding  its  way  between  the  tips  of 
the  wound.  But  there  need  be  none  present  during  the 
operation  ;  it  should  be  washed  away  beforehand.  Colonel 
Herbert  had  had  a  similar  experience  to  that  of  Mr. 
Collins,  having  produced  permanent  diffuse  corneal  opacity 
in  a  number  of  eyes  by  washing  out  the  anterior  chamber 
with  fluid  which,  by  a  hospital  attendant's  mistake,  con- 
tained a  little  sublimate. 

He  thought  a  tot  bandage  was  unobjectionable  if  it 
were  applied  for  one  night  only,  and  removed  early,  some 
hours  before  the  time  of  operation.    It  should  be  removed 
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in  the  presence  of  the  surgeon,  so  that  the  mucus  at  the 
inner  canthus  or  the  lid  margins  might  be  seen.  Other- 
wise much  of  its  value  was  lost.  Colonel  Herbert's  remarks 
on  endogenous  infection  applied  only  to  acute  suppurative 
inflammations.  Similar  evidence  was  not  available  with 
regard  to  chronic  infections.  Relatively  late  onset  of 
chronic  iritis,  however,  by  no  means  necessarily  meant 
that  the  infective  agent  might  not  have  been  introduced 
from  outside  at  the  time  of  operation. 

He  agreed  that  some  form  of  sub-conjunctival  operation 
should  always  be  performed  on  the  second  eye,  if  the 
patient's  first  eye  had  been  lost  by  suppuration  after 
cataract  extraction.  He  had  performed  Czermak's  opera- 
tion, which  was  perhaps  more  difficult  than  Van  Lint's. 

A  very  extensive  conjunctival  flap  undoubtedly  tended 
to  the  production  of  considerable  astigmatism,  and  this 
astigmatism  persisted  permanently  unchanged.  On  this 
account  a  very  complete  conjunctival  flap  could  not  be 
recommended. 

Using  always  a  limbal  incision,  as  opposed  to  a  corneal 
one,  he  had  found  adhesion  of  one  or  both  pillars  of  the 
coloboma  to  the  line  of  the  wound  very  frequently,  as  had 
Air.  Killick.  Apparently  it  could  not  be  avoided  regularly, 
and  did  no  harm. 

He  did  not  think  that  the  globules  mentioned  by  Mr. 
Collins  in  after-cataract  could  be  produced  by  prolifera- 
tion of  lens-cells.  The  large  rounded  lens-cells  referred 
to  had  not  yet  been  recognised  apart  from  opaque  lens 
matter.  (It  might  be  added  that  the  rings  are  to  be  seen 
where  only  a  single  [posterior]  layer  of  capsule  exists,  and 
that  similarly  defined  short  lines  have  also  to  be  accounted 
for  in  these  after-cataracts.  Referring  to  some  un- 
published work,  the  circles  of  globules  possibly  represent 
spaces  filled  with  clear  fluid  formed  in  degenerating 
capsule.  Such  spaces,  quite  unconnected  with  lens-cells, 
give  rise  to  many,  if  not  all,  of  the  dots  of  capsular 
opacity  seen  in  Morgagnian  cataracts.  The  cavities  are 
filled  with  granular  fluid.) 
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III.    DISEASES    OF    THE    EYELIDS    AND    CON- 
JUNCTIVA. 

1.    Sarcoma  of  the  conjunctiva. 

By  Walter  H.  Jessop. 

Emily  I.  G — ,  aet.  46  years,  widow,  has  been  under  my 
care  at  St.  Bartholomew's  since  November,  1903.  I 
showed  the  case  at  this  Society  first  on  November  19th, 
1908,  as  "Sarcoma  at  Limbns  "  (Trans.  Oplith.  Soc, 
vol.  xxiv,  p.  16),  and  again  on  October  17th;  1907  (Trans. 
Ojmth.  SW.,  vol.  xxviii,  p.  40),  with  a  recurrent  growth  at 
the  limbus,  which  was  more  pigmented. 

Since  then  there  have  been  seven  recurrences  of  the 
sarcomatous  growth,  always  conjunctival  or  corneal,  and 
free  from  the  sclerotic. 

In  December,  1908. — A  movable  conjunctival  sarcoma- 
tous growth  at  the  temporal  side  of  the  cornea  was 
removed  easily. 

In  July,  1911. — A  pendulous  slightly  pigmented  sarco- 
matous growth  was  removed  from  the  ocular  conjunctiva 
near  the  retrotarsal  fold. 

January,  1912. — A  small,  flat  pigmented  mass  near  the 
limbus  at  the  upper  periphery  of  cornea  was  removed. 

July  23rd,  1912. — Two  small  pigmented  growths,  one 
at  the  superior  outer  edge  and  the  other  at  the  superior 
edge  of  the  cornea  were  removed  and  well  cauterised. 

May  27th,  1913. — Small  pigmented  growth  removed  at 
outer  edge  of  limbus. 

April    17th,   1914. — The   patient   came   to   the  hospital 
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saying  she  had  noticed  a  small  patch  on  the  conjunctiva 
for  the  last  month. 

Right  eye  :   V.  §  pt. 

On  the  conjunctiva  to  the  temporal  side  and  about 
2  mm.  from  the  limbus  is  a  small,  transparent,  gelatinous- 
looking  growth,  speckled  with  brown  pigment,  and  with  a 
few  blood-vessels  on  it ;  the  growth  is  freely  movable  with 
the  conjunctiva.  At  the  outer  side  and  above  the  growth 
is  a  small,  bluish  patch  of  sclerotic. 

The  cornea  is  normal  except  for  the  scarrings  from 
former  cauterisations,  and  there  are  no  pigment-cells  to  be 
seen  in  it. 

Iris  normal,  and  by  the  ophthalmoscope  the  fundus  and 
media  normal. 

The  patient  has  from  time  to  time  refused  to  have  the 
eye  removed,  and  the  distant  vision  is  better  now  than  at 
any  time. 

The  sections  taken  every  time  show  the  same  appear- 
ances as  at  first,  but  in  some  of  them  there  is  more  pig- 
mentation. (Card  specimen.) 
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IV.    DISEASES    OF    THE    LACHRYMAL    APPA- 
RATUS. 

1.   Tiro  cases  to  illustrate  operation  for  comjdete  lachrymal 
obstruction  by  West's  method  (Halle's  modiji cation.) 

Shown  by  Mr.  Cecil  Graham  and  Mr.  Leslie  Paton. 

C.C.  right  lachrymal  obstruction,  operated  on  March 
12th. 

S. P.  left  lachrymal  obstruction,  operated  on  March  26th. 

The  operation  consists  of  removal  of  a  small  circular 
piece  of  mucous  membrane  from  the  outer  wall  of  the 
nose  opposite  the  anterior  end  of  the  middle  turbinal,  a 
rectangular  flap  of  membrane  including  this  hole  is  then 
turned  backwards  and  upwards,  and  the  bone  forming  the 
inner  wall  of  the  tear-sac  is  chiselled  away.  A  probe  is 
passed  into  the  tear-sac  through  the  lower  canaliculus  and 
pushes  the  wall  of  the  sac  through  the  bony  opening. 
This  bulge  is  then  snipped  away.  When  the  flap  of  nasal 
mucous  membrane  is  put  back  into  position  the  holes  in 
the  sac-wall,  the  bone  and  the  nasal  membrane  coincide. 
A  strand  of  strong  gut  or  a  piece  of  thin  lead  wire  is 
passed  from  the  lower  canaliculus  through  the  new 
passage  and  out  of  the  nose  to  help  to  keep  the  flaps  in 
position  and  opposite  one  another  while  healing  takes 
place.      The  nose  is  plugged  for  the  first  two  or  three  days. 

(Card  specimen.) 

Mr.  Paton  added  that  they  had  had  five  cases  now,  and 
they  had  all  done  equally  satisfactorily.  There  was  no 
resulting  deformity  whatever.  The  slight  modification  of 
the  operation  pursued  was  that  introduced  by  Halle.      The 
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only  disadvantage  from  the  ophthalmic  surgeon's  point  of 
view  was  that  it  required  a  rhinologist  to  do  it. 

Mr.  Leighton  Da  vies  said  this  operation  was  a  great 
advance  on  previous  methods.  There  must  be  some  cases 
in  which  the  nasal  fossa  was  so  narrow  that  the  operation 

Fig.  2. 


a,  b,  c,  d.  Incisions  marking  out  the  flap,  after  previously  removing 
small  areas  of  mucous  membrane  in  front  of  middle  turbinal. 

would  be  more  difficult  to  perform,  and  this  especially  in 
cases  of  deflected  septum,  which  would  entail  two  opera- 
tions, first  of  all  treatment  of  the  deflected  septum,  and  then 
the  major  operation.  In  many  of  these  cases  he  thought 
Toti's  operation  was  preferable,  because  it  was  simpler. 
He  had  been  doing  Toti's  operation  for  some  time,  and  had 
had  nine    complete   successes  out  of  twelve  cases,  while 
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two  were  only  partial  successes,  i.  e.  there  was  occasional 
weeping  afterwards.  One  case  was  a  complete  failure,  the 
subject  being  a  Spanish  sailor,  in  whom  he  did  not  think 
the  opening  was  wide  enough.  The  argument  against 
Toti's  operation  was  that  it   was  difficult   and   prolonged, 

Fig.  3. 


Flap  reflected  showing  button-hole  near  its  attached  bofrder. 
flf.  Lachrymal  sac  exposed  in  the  groove  which  has  been  chiselled 
in  frontal  process  of  maxilla  and  lachrymal  bones. 

but  he  did  not  think  it  was  likely  to  be  more  so  than  West's 
operation.  After  a  fair  experience  he  was  now  able  to  do 
Toti's  operation  in  about  twenty  minutes  in  favourable 
cases. 

Mr.  Gr.  Coats  said  he  had  had  the  privilege  of  seeing 
Mi-.  Cecil  Graham  do  tin's  operation  in  one  case,  and  it  was 
extremely  pretty. 
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After  the  piece  of  bone  had  been  removed  one  could 
see,  on  looking  up  the  speculum,  the  inner  wall  of  the  sac 
being  pushed  inwards  by  a  probe  passed  along  the  cana- 
liculus. The  wall  was  then  caught  up  and  excised,  so  that 
a  direct  opening  was  made  into  the  nose  while  the  canali- 
culus drainage  system  was  left  intact.  It  was  necessary 
to  wait  before  passing  a  final  judgment  on  the  operation, 
but  to  him  it  seemed  an  exceedingly  promising  procedure. 

Mr.  Gray  Clegg  thought  that  in  cases  of  cataract 
requiring  extraction,  where  dacrocystitis  was  present, 
excision  of  the  lachrymal  sac  would  be  the  safer  operation. 

Mr.  C.  Wray  said  if  one  made  a  window  between  the 
nose  and  the  lachrymal  sac,  one  converted  the  lachrymal 
sac  into  a  part  of  the  nose,  which  from  the  ophthalmic 
surgeon's  standpoint  was  fatal  to  the  operation.  West's 
operation  was  a  good  one,  provided  it  made  use  of  the  upper 
part  of  the  duct,  but  not  if  it  entailed  any  opening  of  the 
sac  into  the  nose,  as  in  Toti's  operation. 

Mr.  Leslie  Paton  in  reply,  said  their  experience  in 
such  cases  was  not  great.  A  case  which  was  operated 
upon  on  March  12th,  answered  the  objections  of  one  of 
the  speakers  :  a  child  who  had  cleft  palate  and  harelip. 
On  looking  at  the  nose,  he  himself  could  not  see  where 
Mr.  Graham  was  going  to  operate,  but  the  operation  was 
successful.  The  child  was  aged  4  years,  and  had  a  most 
deformed  nose  and  harelip,  In  one  case  the  septum 
had  to  be  was  removed  before  the  operation.  With  regard 
to  Mr.  Wray's  question,  he  got  the  patient  to  blow  her 
nose  hard,  but  no  difference  could  be  made  out.  There 
was  no  blowing  up,  as  when  there  was  an  injured  sac. 
No  orbital  emphysema  occurred  from  it.  With  regard  to 
infection,  he  thought  it  would  prove  to  be  a  perfectly 
satisfactory  operation,  even  if  it  were  intended  to  do  a 
cataract  extraction  afterwards.  The  two  cases  shown  had 
both  had  purulent  mucoceles ;  dirty  muco  pus  was 
regurgitating,  but  a  week  afterwards  syringing  through 
brought  away  clear  fluid  from  the  nose. 
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2.    Case  of  intra-orbital  neoplasm. 
By  C.  Wbay. 

Mrs.  S — ,  set.  62  years.  An  endothelioma  of  the  right 
lachrymal  gland  was  removed  last  May.  The  growth 
seemed  distinctly  encapsuled,  and  the  report  from  the 
Clinical  Eesearch  laboratory  confirmed  the  diagnosis  of 
endothelioma.  There  resulted  a  permanent  ptosis  of 
moderate  amount,  the  globe  remaining  a  little  lower  than 
usual,  but  it  became  normal  in  position  in  November.  In 
December  the  patient  caught  a  severe  cold  and  since  then 
the  eye  has  been  considerably  displaced  downwards  and 
slightly  forwards.  About  the  end  of  February  of  this 
year  "  lumps  "  were  felt  at  the  upper  inner  angle  of  the 
orbit.  There  appears  to  be  some  puffiness  in  this  position, 
i.  e.  over  the  pulley  of  the  superior  oblique,  but  no  very 
distinct  growth.  However,  if  pressure  be  made  in  a 
direction  upwards  and  inwards  with  the  finger  below  the 
globe,  a  distinct  and  well-defined  growth  is  felt,  and  this 
can  be  followed  backwards  for  about  a  centimetre.  By 
exercising  similar  pressure  upwards  on  the  lower  part  of 
the  globe  a  similar  growth  can  be  felt  at  the  outer  part 
of  the  orbit  like  that  on  the  inner  side,  but  its  consistence 

ma  -"Iter.  There  are  no  enlarged  glands  and  the 
patient  though  she  experiences  some  discomfort  feels  no 
pain.  {Curd  speicmen.} 
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V.    DISEASES    OF    THE    CORNEA. 

1.  Rare   case   of  corneal   disease 3  shown  at  tJit  last  meeting 

of  the  Society. 

Bv  C.  AVkay. 

The   case   from    which    the    drawings    have  been  made 

Fig.  i. 


was  exhibited  at  the  meeting  of  the  Society  at  Moorfields 
last  year. 

Seen  through  —  14  the  drawings  appear  about  the 
natural  size.  As  will  doubtless  be  remembered,  the  feel- 
ing of  the  meeting  was  against  any  form  of  operation. 
As,  however,  the  opacity  of  the  cornea  progressed,  despite 
all  other  treatment,  operative  measures  were  decided  upon. 
As  pointed  out  in  my  last  communication  the  superficial 
layers  of  the  opacity  which  occupied  the  interval  between 
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the  spreading  edge  and  the  limbus  could  be  moved  freely 
by  means  of  a  probe.  Later,  on  very  careful  inspection, 
it  was  found  that  this  moved  very  perceptibly  with  each 
movement  of  the  lids  in  the  act  of  winking.  Under  these 
circumstances  spontaneous  healing  seemed  out  of  the 
question  ;  accordingly  an  attempt  has  been  made  to  fix  the 
pseudo-membrane  to  Bowman's  membrane  by  means  of  the 
cautery.  This  was  attended  with  some  success  as  seen  in 
the  lower  inner  quadrant  of  the  left  cornea.  Slight 
cauterisation  was  done  in  the  upper  part,  but  much  less 
freely,  and  the  spreading  edge  was  not  touched.  As  the 
superficial  movable  layers  of  the  cornea  are  being  con- 
stantly shifted  in  winking,  perhaps  it  would  be  better  to 
do  a  median  tarsorrhapy  a  la  Bossilino.  A  bandage  was 
tried,  but  had  to  be  abandoned  for  purely  domestic  but 
quite  insuperable  reasons.  (Card  specimen.) 

Mr.  J.  B.  Story  asked  why,  in  the  case  of  a  membrane 
growing  over  the  cornea,  Mr.  Wray  would  not  excise  that 
membrane,  cauterising  the  cut  edge,  and  clearing  the 
cornea  at  least  partially.  What  objection  was  there  to 
attempting  an  operation  of  that  kind  ? 

Mr.  Wray  said  he  believed  Mr.  Collins  in  describing  a 
similar  case  at  the  last  meeting  made  no  reference  to 
movability  of  the  membrane. 

Mr.  Collins  said  that  this  was  so. 

Mr.  Wray  said  that  in  his  case  the  membrane  was 
freely  movable.  He  did  not  bring  the  case  merely  as  a 
clinical  curiosity,  but  because  he  wished  to  obtain  advice  as 
to  treatment.  The  opinions  expressed  were  entirely 
opposed  to  operative  treatment,  but  as  despite  all  applica- 
tions the  condition  got  worse,  he  was  obliged  to  adopt 
more  drastic  methods.  On  examining  carefully  it  was 
noticed  that  every  time  the  patient  blinked  the  membrane 
\\;i-  movable  on  the  parts  beneath,  and  it  was  therefore 
evident    that    it    was    desirable    to   prevent    this   and    he 

:ordingly  made  efforts,  more  or  less  successful,  to 
attach  it   t<>  tin-  comea   by  means  of  punctures  with  the 
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cautery.  With  regard  to  Mr.  Story's  question,  he  had 
certainly  considered  the  question  of  excising  the  mem- 
brane and  cauterising  the  cut  edge  as  suggested,  as  he 
was  aware  such  a  procedure  had  been  advised  in  certain 
cases  of  pannus,  but  he  did  not  think  the  conditions 
were  quite  the  same  as  in  his  own  case,  and  he  felt  that 
that  line  of  treatment  was  more  risky  than  was  perhaps 
appreciated,  but  he  was  grateful  for  the  advice  and  might 
act  upon  it  later  on. 


2.  Case  of  6  D.  of  hyper me  tropic  astigmatism  cured  by  the 

cautery. 

By  C.  AVray. 

S.  E.  M — ,  aet.  19  years.  The  patient  came  to  the 
Croydon  Hospital  last  year  suffering  from  H.  Ast. 
corrected   with  and  without  atropine  by  +  6  Cyl.  ax.  180° 

=  *(?) 

Two  cautery  operations  have  been  done  on  the  right 
eye,  but  without  improvement  of  the  astigmatism  though 
the  patient  still  sees  §  (?)  with  -f  6  Cyl.  ax.  30°.  Four 
operations  have  been  done  on  the  left,  with  the  result  the 
patient  now  sees  4  with  +  0*5  Sph.  c  +  1  Cyl.  ax.  180°. 
The  keratometer,  however,  shows  the  entire  absence  of 
corneal  astigmatism. 

The  cauterisations  in  both  eyes  are  superficial,  causing 
rather  dense  nebulae  but  not  leucomata,  situated  well  below 
the  centre  of  the  pupils,  and  somewhat  outwards  so  as  not 
to  interfere  with  reading.  In  the  right  eye  a  linear 
deep  burn  was  made  deliberately  implicating*  Bowman's 
membrane  but  the  effect  of  this  has  not  been  satisfactory. 

(Card  Specimen.) 

Mr.  Ernest  Clarke  could  not  help  thinking  that  the 
method  of  treatment  employed  in  this  case  to  cure 
hypermetropic    astigmatism    was    risky.       That    case,    on 
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optometric  examination,  showed  marked  irregularity. 
They  could  correct  high  astigmatism  that  was  regular, 
but  they  could  do  nothing  with  irregular  astigmatism.  It 
was  very  questionable  whether  it  was  a  wise  procedure 
to  attempt  to  cure  the  condition  in  the  way  that  Mr.  Wray 
had  done. 

Mr.  \Vray  said  that  when  he  began  to  treat  this  case  he 
was  under  the  impression  there  was  some  connection 
between  the  astigmatism  and  incipient  conical  cornea,  but 
a  case  he  had  seen  lately  induced  him  to  take  a  more 
hopeful  way.  His  procedure  had  been  very  tentative. 
The  searing  was  based  on  the  direction  of  the  correcting 
cylinder.  He  did  just  enough  cauterisation  to  avoid 
serious  injury  to  Bowman's  membrane  and  worked  down- 
wards with  a  little  bias  outwards.  The  left  eye  had  been 
cauterised  four  times  with  the  result  that  the  patient  had 
now  but  1  D.  of  H.  astigmatism  and  saw  ^  easily.  In 
the  right  eye  he  injudiciously  burned  into  Bowman's  mem- 
brane with  the  result  that  the  astigmatism  had  been 
slightly  increased.  However,  it  is  important  to  bear  in 
mind  that  the  right  eye  has  only  been  cauterised  twice 
whereas  four  attempts  were  necessary  to  cure  the  left. 
In  answer  to  Mr.  Clarke,  he  deuied  the  existence  of 
irregular  astigmatism  in  the  good  eye,  and  was  sure  the 
large  number  who  had  examined  the  case  downstairs  by 
means  of  SutclinVs  keratometer  would  confirm  his  state- 
ment. Moreover,  it  was  not  to  be  forgotten  that  the 
patient  read  easily  {},  a  fact  scarcely  consistent  with  any 
considerable  amount  of  irregular  astigmatism. 


3.    Unusual  case  of  anterior  staphyloma. 

By  Edgar  Stevenson. 

The  communication  to  which  my  name  appears  in  the 
list  for  this  morning  is  not  in  any  sense  of  the  word  a 
"  paper,"  but  merely  an  excuse  for  showing  a  specimen  of 
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staphyloma  of  the  cornea,  which    is,    I    think,    somewhat 
unusual  in  this  country. 

The    patient,   aet.    23   years,    a   negro   fireman   on    one 
of  the  Elder   Dempster   boats,   came   to    my    Out-patient 

Fig.  5. 


Department  in  Liverpool  in  November  last,  with  the 
history  that  three  or  four  months*  previously  he  got  some 
hot  cinders  into  his  left  eye.  He  was  treated  on  board 
ship,  but  according  to  his  description  the  cornea  sloughed 
rapidly.  The  front  of  the  eye  began  to  bulge  between  the 
eyelids  about  a  mouth  afterwards,  and  lately  it  had  in- 
creased a  good  deal  in  size. 
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It  seemed  to  me  that  a  staphyloma  of  this  size  could 
hardly  have  grown  in  three  or  four  months,  but  his  story- 
was  corroborated  by  a  dock  labourer  who  was  attending 
at  the  same  time  as  this  nian,  and  who  had  worked  on 
board  his  ship. 

The  patient  wished  the  eye  to  be  removed,  as  he  was 
much  troubled  with  the  weight  of  it,  and  used  to  sit  with 
it  propped  up  on  his  fingers.  "While  he  was  in  hospital 
waiting  for  operation,  the  nurses  made  him  a  sort  of  sus- 
pender, tied  over  the  top  of  his  head,  to  relieve  him  of  its 
weight. 

The  staphyloma  was  an  irregularly-shaped  sphere, 
measuring  about  30  mm.  in  most  diameters.  Part  of  the 
front  portion  was  not  pigmented.  The  rest  was  the  saine 
colour  as  his  skin  pigment. 

I  showed  the  specimen  to  Mr.  Treacher  Collins  one 
morning  at  Moorfields,  and  left  it  with  Mr.  Greeves,  who 
kindly  cut  it  for  me.  It  has  since  been  mounted  by  our 
pathologist,  Mr.  Harcourt.  Microscopic  examination  of 
the  anterior  part  of  the  staphyloma  shows  very  numerous 
small  blood-vessels. 

In  my  ignorance,  I  thought  I  had  got  hold  of  a  real 
curiosity,  until  I  happened  to  show  it  to  Col.  Elliot,  who 
tells  me  that  staphylomata  of  this  kind  are  quite  common 
in  India,  and  that  he  had  a  number  of  similar  cases  in  his 
museum  at  Madras. 

I  think,  however,  that  the  condition  must  be  rare  in 
Europe.  (Card  specimen.) 
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VI.    DISEASES    OF    THE    UVEAL    TRACT. 

1.   Flat  sarcoma  of  the  choroid  with  multiple  metastases. 

By  R.  Affleck  Greeves  and  Gordon  Holmes. 

(With  Plates  XII  and  XIII.) 

Thk  case  we  are  about  to  describe  is  of  considerable 
interest  from  both  the  ophthalmological  and  the  neuro- 
logical points  of  view,  as  the  tumour  which  originated  in 
the  eye  belonged  to  the  relatively  rare  class  of  flat 
pigmented  sarcoma  of  the  choroid,  and  despite  its  long 
duration  produced  no  observable  disturbance  of  vision  and 
was  not  detected  although  careful  and  repeated  ophthal- 
moscopic examinations  were  made. 

Further,  it  spread  intracranial  wards  and  produced 
metastases  throughout  the  whole  of  the  central  nervous 
system,  and  there  gave  rise  to  a  series  of  interesting 
clinical  symptoms  and  an  extraordinary  pathological 
picture. 

The  patient,  a  copper-plate  engraver,  then,  set.  38  years, 
first  noticed  diplopia  in  January,  1908  ;  he  attended  the 
Royal  Westminster  Ophthalmic  Hospital,  and  was  from 
there  sent  to  the  National  Hospital  under  the  care  of 
Dr.  James  Taylor  in  April  of  that  year. 

He  had  had  since  childhood  a  convergent  squint  with 
defective  outward  movement  of  the  left  eye,  and  vision  in 
this  eye  was  only  F6g-.  ,  His  previous  health  had  been 
excellent ;  he  denied  venereal  infection,  and  his  blood 
serum  later  gave  a  negative  Wassermann  reaction.  For 
some  time  before  the  diplopia  appeared  he  had  noticed 
some  darkening  and  pigmentation  of  the  skin  under  his 
right  eye,  but  he  paid  little  attention  to  it. 
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"When  he  was  first  seen  Dr.  Taylor  discovered  weakness 

of  the  right  external  rectus  and  deficient  movement  of 
the  left  eve  outwards,  but  no  other  signs  of  organic 
disease.  A  few  months  later  a  dark  brownish  diffuse 
discoloration  was  discovered  on  the  right  bulb,  which 
Mr.  Leslie  Paton,  to  whom  he  was  referred,  described  as 
similar  to  that  produced  by  the  prolonged  action  of  a 
silver  salt  on  the  conjunctiva,  but  he  considered  the 
possibility  of  it  being  neoplastic.  In  May,  1908,  he  had 
some  severe  right-sided  frontal  pain,  which  was  quickly 
relieved  by  antifebrine.  At  this  time  a  syphilitic  basal 
meningitis  was  considered  probable,  and  he  was  treated 
with  mercury  and  iodides. 

In  Xovember,  1909,  he  came  under  the  care  of  one  of  us 
(G.  H.)  ;  then  he  had  complete  right  external  rectus  palsy, 
and  the  outward  movement  of  the  left  eye  was  incomplete. 
The  left  pupil  was  larger  than  the  right,  but  both  reacted 
well  to  light  and  on  accommodation.  His  knee-jerks  and 
other  reflexes  were  normal,  and  no  other  signs  of  organic 
disease  could  be  detected. 

In  October  of  the  next  year  he  complained  of  pain  in 
his  right  forehead  and  on  examination  tactile  hyperesthesia 
in  this  region  and  absence  of  the  right  corneal  reflex 
were  discovered,  but  within  the  next  two  months  the  pain 
and  sensory  disturbance  had  disappeared  and  the  corneal 
reflex  had  returned. 

In  July,  1911,  he  complained  of  pain  in  his  right  cheek 
and  examination  revealed  tactile  and  pain  hypoaesthesia 
over  the  distribution  of  the  middle  division  of  the  trige- 
minal nerve  on  tin-  side,  and  diminution  of  the  right 
corneal  reflex.  The  massetere  and  the  temporal  muscles 
contracted  equally.  The  pupils  were  still  unequal  and 
the  right  now  contracted  feeblv  to  light,  but  the  ocular 
movements  were  otherwise  unchanged.  The  facial  anaes- 
thesia diminished  gradually  and  had  disappeared  entirely 
within  the  next  four  month-,  but  the  corneal  reflex  remained 
feeble. 

Be  continued  without  any  new  Bymptoma  and  free  from 
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pain  till  October,  1912,  when  he  developed  ptosis  and 
paresis  of  all  the  external  ocular  muscles  innervated  by 
the  right  oculomotor  nerve.  The  left  pupil  remained 
larger  than  the  right  and  both  now  reacted  well  to  light, 
but  there  was  complete  anaesthesia  and  analgesia  of  the 
area  supplied  by  the  upper  division  of  the  right  trigeminal 
nerve.  The  ptosis  gradually  diminished  and  the  external 
ocular  muscles,  except  the  external  rectus,  recovered 
partly,  only  upward  movement  remaining  seriously 
defective. 

In  the  early  part  of  the  year  1913  he  had  again  severe 
pain  in  the  right  side  of  his  face  and  complete  sensory 
loss  over  the  whole  of  the  area  supplied  by  the  upper  and 
middle  divisions  of  the  right  trigeminus.  The  right 
external  rectus  remained  completely  paralysed,  and  upward 
and  downward  movement  of  this  eye  were  still  very 
defective,  but  inward  rotation  was  fair.  The  right  pupil 
remained  small,  but  reacted  to  light  and  on  accommodation. 
His  optic  discs  and  fundi  remained  normal  till  March 
when  definite  papilledema  developed  and  he  was  then 
admitted  to  hospital.  The  vision  of  his  right  eye  was  up 
till  now  quite  unaffected,  in  fact  he  remained  at  his  work 
as  a  copper-plate  engraver,  in  which  he  used  only  his 
right  eye  despite  the  ocular  palsies,  till  he  came  into 
hospital. 

March  20th,  1913. — He  appeared  a  healthy  looking 
man,  get.  44  years,  no  evidence  of  any  visceral  disease 
could  be  detected. 

There  was  slight  right-sided  proptosis  and  ptosis,  and  the 
skin  of  the  right  eyelids,  especially  the  lower,  was  pigmented 
and  of  a  dirty  dull  brownish  grey  colour.  This  pigmen- 
tation was  fairly  uniform  and  not  at  all  patchy,  and  there 
was  no  visible  alteration  in  the  texture  or  surface  of  the 
skin,  which  appeared  perfectly  normal  apart  from  its  colour. 
A  small  freely  movable  subcutaneous  nodule  about  the 
size  of  a  split  pea  was  discovered  just  below  the  internal 
canthus,  which  was  not  attached  to  the  skin  and  was  firm 
and  painless   on    pressure.       There   were    also    irregular 
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patches  of  similar  dark  brown  pigmentation  on  the  lower 
and  outer  portion  of  the  right  bulb,  which  evidently  lay  in 
the  sclerotic  as  the  conjunctiva  was  freely  movable  over 
them.  The  palpebral  conjunctiva  of  the  lower  lid,  espe- 
cially in  the  lower  fornix,  was  similarly  discoloured,  but 
the  pigmentation  was  more  patchy  here  than  in  the  skin. 
The  conjunctiva  of  the  upper  lid  and  fornix  was  free. 
Apart  from  the  discoloration  the  conjunctiva  was  natural 
and  was  not  unduly  vascular  or  congested. 

No  other  areas  of  pigmentation  or  pigmented  moles  were 
visible  on  the  body,  and  there  were  no  enlarged  glands  in 
the  neck  or  elsewhere. 

His  visual  acuity  was  E.  ^  and  L.  3— 6,  and  the  visual 
fields  were  normal  to  rough  testing,  but  unhappily  a  care- 
ful perimetric  examination  was  not  made.  The  right  optic 
disc  was  swollen,  its  edges  blurred,  and  the  veins  large, 
while  in  the  left  there  was  less  swelling,  but  its  upper 
margin  was  indistinct.  The  surface  of  the  right  cornea 
was  anaesthetic  and  uneven,  and  after  the  use  of  homatro- 
pine  and  cocaine  to  dilate  the  pupil,  its  whole  centre 
became  hazy  and  denuded  of  epithelium  with  considerable 
circumcorneal  injection.  This  cleared  up  quickly  after  the 
lids  were  stitched  together. 

Smell,  taste,  and  hearing  were  unaffected.  The  right 
pupil  was  about  2  mm.  in  diameter,  the  left  about  5  mm. ; 
both  were  central,  and  contracted  well  to  light  and  on 
accommodation. 

There  was  marked  right  internal  strabismus,  and  on  any 
attempt  to  converge,  the  left  eye  swung  rapidly  inwards, 
so  that  a  double  internal  squint  resulted.  The  range  of 
outward  movement  of  the  left  eye  was  defective  and  inter- 
rupted by  coarse  rhythmical  nystagmoid  jerkings,  while  on 
looking  to  the  right  tins  eye  shot  rapidly  across  to  the 
internal  canthus  and  remained  here  oscillating  in  coarse 
nystagmoid  movements ;  inward  movement  of  the  left  eye 
was,  however,  normal  when  the  right  eye  was  closed  and 
when  it,  therefore,  became  the  fixing  eye.  On  attempting 
to  look  to  the  right,  the  right  eye  did  not  reach  the  middle 
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line,  but  the  internal  movement  of  this  eye  was  complete 
and  normal.  The  vertical  movements  of  the  left  eye  were 
f  ull,  and  downward  movement  of  the  right  was  normal,  but 
its  upward  movement  was  very  restricted.  As  already 
mentioned  there  was  well-marked  ptosis  on  the  right,  with 
compensatory  contraction  of  the  frontalis  muscle. 

The  masseter,  temporal,  and  pterygoid  muscles  contracted 
normally  and  equally  on  the  two  sides,  but  there  was  loss 
to  touch,  pain,  and  temperature,  complete  on  the  anterior 
part  of  the  scalp  and  forehead  down  to  the  malar  bone  and 
infraorbital  ridge,  and  partial,  but  very  severe,  on  the  rest 
of  the  area  supplied  by  the  first  and  second  divisions  of 
the  right  trigeminal  nerve.  Touch  and  pricks  were, 
however,  well  appreciated  over  the  lower  jaw  and  on  the 
buccal  mucosa  and  tongue.  The  right  corneal  reflex  was 
absent.  There  was  slight  weakness  of  the  supranuclear 
type  of  the  muscles  of  the  left  side  of  the  face,  but  the 
functions  of  the  other  cranial  nerves  were  unaffected. 

The  musculature  and  movements  of  the  limbs  and  trunk 
were  unaffected,  and  sensation,  except  on  the  right  side  of 
the  face,  and  all  the  reflexes  were  normal. 

During  the  first  fortnight  of  his  stay  in  hospital  he 
became  very  dull  and  drowsy,  complained  much  of  severe 
headache  and  frequently  vomited.  The  papilloedema 
became  very  intense  ;  the  swelling  of  the  right  disc  was 
not  accurately  measurable  owing  to  the  corneal  opacity, 
but  in  the  left  it  amounted  to  5*5  D. 

From  the  symptoms  it  was  evident  that  a  tumour  lay  in 
the  anterior  part  of  the  right  middle  fossa  of  his  skull, 
involving  the  ocular  nerves  and  the  first  and  second  divi- 
sion of  the  trigeminus,  and  compressing  or  involving  the 
basal  portion  of  the  fronto-temporal  region  of  the  brain. 
The  associated  pigmentation  made  it  extremely  probable 
that  the  tumour  was  a  melanotic  sarcoma,  but  in  order  to 
give  the  patient  some  chance  of  relief  from  the  serious 
progressive  symptoms  he  developed,  Mr.  Sargent  explored 
through  a  large  fronto-temporal  opening.  He  discovered 
a  great  increase  of  intracranial  pressure  and  black  or  dark 
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brownish  patches  of  new  growth  on  the  under  surface  of 
the  temporal  lobe  and  in  the  lips  of  the  Sylvian  fissure. 

The  patient's  mental  state  and  general  condition  improved 
rapidly  after  the  intracranial  pressure  was  relieved,  and 
he  was  discharged  from  hospital  on  May  14th.  A  month 
later,  however,  he  returned  with  a  large  tense  cerebral 
hernia,  very  drowsy,  and  very  ill.  He  was  again  admitted, 
but  died  two  days  later,  on  June  16th. 

The  autopsy  was  performed  fourteen  hours  after  death. 
There  was  a  large  tense  cerebral  hernia  of  the  lower  right 
fron to-parietal  convolutions  and  the  greater  portion  of 
the  temporal  lobe,  and  some  bruising  and  softening  of  the 
lower  temporal  gyri.  Some  of  the  black  tumour  seen  at 
the  operation  extended  lateral  wards  along  the  fissure  of 
Sylvius  and  over  the  tip  of  the  temporal  lobe. 

The  brain  was  removed  with  the  right  eye   and  all  the 
contents  of  the  right  orbit  attached.    Then  a  large  irregular 
dark  brown  or  black  tumour   was   seen    embedded  in  the 
anterior  portion  of  the  lower  surface  of  the  temporal  lobe 
(PI.  XII,  fig.  1) ;  it  was  easily  removed  whole  with  the  brain, 
as  it  did  not  penetrate  or  infiltrate  the  dura  mater.    The  base 
of  the  skull  immediately  under  it,  that  is,  the  anterior  portion 
of  the  middle  cerebral  fossa,  was  much  eroded,  evidently  by 
pressure  only,  but  the  bone  was  not  invaded  or  infiltrated 
by  the  tumour.    The  foramen  rotundum  was  enlarged,  and 
there  was  considerable   absorption  of  bone  around  it  and 
at  the  lower  margin  of  the  sphenoidal  fissure,  and  part  of 
the  anterior  clinoid  process  was  also  eroded.    The  tumour, 
which  was  everywhere  covered  by  the  dura  mater,  did  not 
project  into  the  naso-pharynx. 

The  tumour  was  more  or  less  hemispherical,  but  irregular 
and  lobulated  on  its  free  surface  ;  its  diameter  was  about 
5  cm.  A  small  nodule  projected  from  it  into  the 
sphenoidal  fissure.  It  did  not  invade  the  gyrus  hippo- 
campus or  uncus,  which  were,  however,  displaced  medial- 
wards  against  the  cerebral  peduncle.  It  readied  anteriorly 
to  the  tip  of  the  temporal  lobe,  and  extended  lateral  wards 
almost  to  its  lateral  surface.      Anteriorly  it  was  in  contact 
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Illustrates  Mr.  E.  Affleck  Greeves  and  Dr.  Gordon  Holmes's 
paper  on  Flat  Sarcoma  of  the  Choroid  with  Multiple 
Metastases  (p.  113). 

Fig.  1  (reversed). — Showing  large  tumour  in  the  right  temporal  lobe, 
and  metastases  on  the  ventral  surfaces  of  the  pons  varolii,  medulla 
oblongata  and  spinal  cord.  Also  a  nodular  tumour  on  the  right  oculo- 
motor nerve. 

Fig.  2. — Ventral  surface  of  the  spinal  cord  with  nodular  tumours  and 
a  diffuse  discoloration  of  the  pia  mater. 

Fig.  3. — Transverse  section  of  the  third  lumbar  segment  of  the  cord, 
skowing  the  general  diffuse  infiltration  of  the  pia  mater  by  the  tumour 
eells,  larger  nodules  of  growth  at  the  entry  of  the  left  dorsal  and  ventral 
roots,  and  the  extension  of  the  tumour  cells  inwards  along  the  peri- 
vascular spaces  of  the  vessels. 
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with,  and  firmly  attached  to,  the  optic  sheath,  but  did  not 
appear  to  infiltrate  it. 

On  longitudinal  sagittal  section  of  the  brain  it  was 
found  that  the  tumour  had  a  vertical  depth  of  about  4  cm., 
but  it  seemed  merely  to  compress  the  temporal  lobe  :  it 
was  easily  separable  from  the  brain  and  to  the  naked  eye 
did  not  appear  to  infiltrate  it,  but  on  microscopical  exami- 
nation tongues  of  cells  could  be  seen  penetrating  along 
the  perivascular  spaces  for  a  short  distance  beyond  the 
main  mass  of  the  tumour,  and  the  brain  substance  in  its 
vicinity  was  much  softened  and  disintegrated.  This 
softening  was  mainly  due  to  the  cells  in  the  Virchow-Robin 
space  distending  the  sheaths  of  the  vessels  enormously, 
and  thus  producing  compresssion,  necrosis,  and  anaemia  of 
the  brain,  and  where  this  occurred  massive  infiltration  of 
the  brain  tissue  followed.  A  layer  of  pia  mater  could  not  be 
detected  between  the  tumour  and  the  brain,  or  within  the 
tumour.  The  basal  portions  of  the  nucleus  lenticularis 
and  of  the  internal  capsule  were  compressed  by  this 
tumour.  The  arachnoid  was  in  most  places  loosely 
adherent  to  its  surface. 

A  few  irregular  patches  of  tumour  lay  in  the  fissures  of 
the  lower  portion  of  the  right  parietal  lobe,  on  the  sides 
of  the  peduncles  and  in  the  interpeduncular  space,  but 
these  stripped  off  easily  with  the  pia,  and  left  the  surface 
of  the  brain  normal  or  only  slightly  eroded.  There  was 
also  a  considerable  mass  of  tumour  in  the  membranes 
around  the  pineal  body.  No  other  foci  were  visible  on  the 
surface  of  the  forebrain. 

Seen  from  below  the  chiasma  appeared  swollen,  and  on 
raising  it  from  the  brain  an  irregular  mass  of  tumour  was 
found  in  the  anterior  perforated  space  which  extended 
down  to,  and  involved  the  dorsal  surface  of  the  chiasma 
and  the  neighbouring  portions  of  the  optic  nerves.  The 
tumour-cells,  however,  only  spread  along  the  vessels  and 
connective-tissue  septa  and  apparently  destroyed  very  few 
fibres  ;  in  sections  stained  by  the  Weigert-Pal  method  it 
was  seen  that,  as  a  rule,  the  bundles  of  fibres  were  merely 
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separated  from  one  another  and  that  relatively  few  were 
degenerated,  but  there  was  a  certain  amount  of  neuroglial 
proliferation  in  the  bundles  that  were  much  compressed  or 
surrounded  by  the  infiltrating  growth.  Xo  changes  were 
visible  in  the  distal  portion  of  the  optic  nerves  and  there 
was  very  little  secondary  degeneration  in  the  right  optic 
tract.      Lua  has  described  the  same  conditions  in  his  case. 

There  was  no  general  infiltration  of  the  membranes  on 
the  ventral  surface  of  the  chiasma. 

The  distal  portion  of  the  right  third  nerve  was  com- 
pressed by  the  backward  extension  of  the  tumour,  while 
further  posteriorly  it  was  surrounded  and  infiltrated  by  a 
spherical  nodule  about  6  mm.  in  diameter.  The  right 
V-root  at  and  distal  to  the  Gasserian  ganglion  were  simi- 
larly involved  by  a  nodule  of  growth,  while  the  branches 
of  this  nerve  extended  into  the  main  tumour  and  could 
not  be  recognised.  The  right  sixth  nerve  was  also  involved 
in  the  main  mass,  and  both  the  seventh  and  eighth  at  the 
internal  auditory  meatus,  and  the  oral  fibres  of  the  ninth 
and  tenth  nerves  at  the  side  of  the  medulla  were  infiltrated 
by  growth.  Xo  tumours  were  seen  on  the  left  cranial 
nerves. 

There  were  no  nodules  in  the  cerebellum  except  in  the 
region  of  the  flocculus,  but  the  whole  of  the  ventral  and 
lateral  surfaces  of  the  brain-stem  were  studded  by 
irregular  growths  which  were  covered  by  the  arachnoid  ; 
some  of  these  stripped  off  with  the  pia  and  left  only  a 
-hallow  depression,  but  part  of  the  larger  remained 
adherent  to  the  nervous  tissue  and  seemed  to  infil- 
trate it. 

The  whole  of  the  spinal  cord,  especially  in  the  lower 
segments,  was  coated  by  a  thin  layer  of  black  tumour 
which  was  more  or  less  continuous  on  its  dorsal  surface, 
but  patchy  on  the  ventral  (PI. XII,  fig.  2).  These  metastases 
were  covered  by  the  arachnoid  which  was  not  adherent  to 
them;  they  could  be  stripped  off  only  partly  with  the 
pia,  as  in  places  they  extended  though  ^thia  into  the 
Bpinal  cord, especially  along  the  dorsal  and  ventral  roots. 


FLAT  SARCOMA  OF   CHOROID  WITH   MULTIPLE    METASTASES.     121 

Histology  of  the  tumour. — All  portions  of  the  main 
tumour  and  the  various  metastases  are  pigmented  and  have 
essentially  the  same  structure,  though  there  are  slight 
differences  in  the  proportions  of  the  varieties  of  cells  that 
compose  them  (see  Text-figs.  6  and  7). 

These  cells  are  either  irregularly  polygonal  or  elongated, 


Fig.  6. 


Fig.  7. 


Microscopical  sections  of  portions  of  the  intracranial  metastases. 


and  occasionally  branched;  both  varieties  contain  pigment. 
The  polygonal  cells,  which  are  predominant  in  the  meta- 
stases, are  arranged  irregularly,  but  in  places  collect  around 
vessels  and  necrotic  foci.  The  elongated  cells  often  lie  in 
irregular  strands,  and  when  these  are  cut  transversely 
the  cells  appear  rounded  or  oval.  The  nuclei  are  large, 
round  or  ovoid,  with  a  large  nucleolus  are  relatively 
coarse  chromatin  granules.  Some  cells  contain  two  or 
more  nuclei. 

The   coarse  black  pigment  granules   lie   chiefly  in  the 
elongated  branching  cells,  generally  near  the  nuclei  which 
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are  compressed  by  them,  but  many  of  the  polygonal  also 
contain  some,  and  in  places  some  pigment  lies  free  in  the 
connective  tissue. 

There  is  relatively  little  connective  tissue  in  the  tumours, 
but  this  sometimes  forms  thin  strands,  while  fine  fibres  can 
often  be  seen  to  penetrate  between  the  individual  cells. 
Large  areas  of  the  main  tumour  were  necrotic  and  in  places 
only  the  cells  in  the  immediate  proximity  of  the  preformed 
vessels  of  the  brain  could  be  stained;  the  necrotic  areas 
often  contain  large  irregular  masses  of  yellowish  brown 
pigment,  and  many  Kornehenzellen  in  the  necrosed  areas 
of  the  brain  were  packed  with  similar  pigment  granules. 

The  cells  of  the  metastases  lie  in  the  pia  mater  infiltra- 
ting it,  and  in  the  larger  nodules  penetrating  it ;  as  a  rule 
however,  they  do  not  invade  the  cord  or  brain  and  leave 
the  glia  marginals  intact,  consequently  any  effect  they 
produce  on  the  cord  was  chiefly  by  compression  or  by  inter- 
ference with  its  blood  supply  (PI.  XII,  fig.  3).  Frequently, 
however,  the  tumour  cells  penetrate  along  the  vessels  and 
the  pial  septia,  into  the  nervous  substance,  but  unless  some 
secondary  softening  has  occurred  they  remain  limited  to 
the  adventitial  sheaths  of  the  vessels.  It  is  therefore  not 
surprising  that  even  those  portions  of  the  cord  that  are 
invaded  present  very  little  evidence  of  degeneration  or 
sclerosis.  Even  the  roots  that  are  surrounded  by  tumour 
cells  have  suffered  relatively  little,  though  the  myeline 
-heaths  of  some  of  their  fibres  are  irregular  or  degenerated. 
The  Baine  holds  for  the  intracranial  portions  of  the  ocular 
nerves  that  are  involved  in  the  basal  growth,  but  the 
branches  of  the  fifth  nerve  which  passed  through  its  main 
ma--  were  more  seriously  affected. 

The  tumours  contain  extremely  few  new  formed  ve-sels, 
and  these  have  very  thin  walls. 

\n  the  spinal  pia  mater  the  tumour  cells  formed  not 
only  the  large  nodules  visible  t-.  the  naked  eye.  but  also 
B  -death  around  the  cord,  as  they  infiltrated  all  portions 
of  it  at  practically  every  level. 

tams  of  the  spinal  cord  stained  by  Marches  method 


FLAT  SARCOMA  OF  CHOROID  WITH   MULTIPLE   METASTASES.     123 

show  a  very  slight  diffuse  degeneration  in  the  ventro- 
lateral columns,  and  some  degeneration  of  the  intra- 
medullary portions  of  the  dorsal  roots,  but  the  Weigert- 
Pal  method  reveals  neither  ascending:  nor  descendino- 
degeneration  at  any  level  of  the  cord.  Lua  also  found  no 
secondary  degeneration  in  a  case  in  which  there  were 
multiple  melanotic  sarcomata.  Where  the  tumour  cells 
penetrated  along  the  vessels  and  septa  into  the  spinal  cord 
they  merely  separated  the  bundles  of  fibres,  but  when  a 
larger  nodule  of  the  tumour  broke  through  the  pia  mater  it 
produced  defective  staining  and  some  disintegration  of  the 
myelin  sheaths  in  its  immediate  neighbourhood. 

The  spinal  roots  and  cranial  nerves  were  but  little 
affected  as  they  passed  through  nodules  of  tumour,  but  in 
some  of  the  larger  growths  the  myelin  sheaths,  especially 
of  the  ventral  roots,  stained  badly. 

We  have  not  succeeded  in  tracing*  any  continuity 
between  the  intra- orbital  growth  and  the  intra-cranial 
metastases.  The  right  optic  nerve  was  examined  in  serial 
sections,  but  no  tumour  cells  could  be  discovered  in  it,  or 
in  its  membranes  or  along  the  dural  sheath.  The  intra- 
cranial growths  were  consequently  probably  true  meta- 
statases. 

Description  of  the  eyeball,  with  muscles  attaclied 
(part  of). — The  outer  and  posterior  part  of  the  sclera  is 
irregularly  pigmented  ;  this  gives  it  a  brownish  mottled 
appearance.  The  pigmentation  extends  to  some  extent  on 
to  the  inferior  and  superior  surfaces  behind,  but  most 
markedly  directly  forwards  on  the  outer  aspect.  The 
anterior  patches  are  more  discrete  and  darker  than  the 
main  posterior  patch,  and  appear  to  be  on  the  surface  of 
the  sclera  rather  than  in  its  substance.  The  anterior  edge 
of  the  most  anterior  patch  is  three  millimetres  from  the 
limbus.  The  external  rectus  and  inferior  oblique  muscles 
show  irregular  pigmentation.  Other  muscles  are  free.  The 
optic  nerve  is  not  pigmented. 

On  dividing  the  eyeball  horizontally, — The  anterior 
parts  appear  normal,  and  the  coats  are  in  situ. 
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In  the  -outer  part  of  the  globe,  behind  the  equator, 
there  is  a  thickening1  of  the  choroid.  This  thickening" 
in  its  widest  part  extends  from  the  edge  of  the  papilla 
about  a  third  of  the  distance  to  the  ora  serrata  ;  it  fades 
off  gradually  at  its  anterior  and  posterior  limits.  In  the 
central  part  the  choroid  is  about  eight  times  as  thick  as 
normal,  and  the  thickened  part  has  very  much  the  same 
brown  tint  as  the  normal  choroid.  Lighter  areas  can 
be  seen  in  it  (PL  XIII,  fig.  4). 

Microscopical  sertioiis. — The  choroidal  thickening  is  seen 
to  consist  of  a  sarcomatous  growth,  regularly  pigmented, 
and  consisting  of  spindle  cells  (PI.  XIII,  fig.  5).  The  growth 
appears  to  be  infiltrating  the  substance  of  the  choroid,  the 
infiltration  being  most  dense  in  the  outer  layers;  the  growth 
gradually  fades  off  into  the  outer  layers  of  the  choroid. 
At  the  edges  of  the  growth  the  outer  layers  are  becoming 
infiltrated  before  the  inner.  There  is  no  tendency  to 
alveolar  arrangement  of  the  cells  and  no  degeneration. 

There  is  no  inflammatory  reaction  of  the  tissues  at  the 
edges  of  the  growth;  this  points  to  a  slow  rate  of  growth. 
Pigmentation  is  most  marked  in  the  outer  parts  of  the 
growth,  the  pigment  granules  being  contained  in  branched 
cells  resembling  normal  chromatophores,  and  in  round  or 
oval  cells,  which  are  more  heavily  pigmented  than  ordi- 
nary chromatophores.  Some  apparently  free  granules  are 
also  present  between  the  cells. 

.Most  of  the  blood-vessels  have  well-marked  walls,  and 
appear  to  be  the  original  choroidal  blood-vessels,  separated 
from  one  another  by  the  growth  cells.  No  blood-vessels 
of  new  formation  can  be  seen. 

The  membrane  of  Bruch  is  not  broken  through,  and 
the  chorio  capillaris  is  well  preserved.  The  retina  is 
in  .-if a. 

The  growth  is  spreading  through  the  sclera  in  two 
ways  :    partly  along  the  lymph  sheaths  of  the  perforating 

sela  and  nerves,  and  partly  by  direct  invasion  of  the 
Bubstance  of  the  sclera,  between  the  bundles  of  which 
numerous    islands    of   growth   can    be  seen.     The  deeper 
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Illustrates  Mr.  E.  Affleck  Greeves  and  Dr.   Gordon  Holmes's 

paper    on   Flat    Sarcoma    of    the    Choroid    with    Multiple 
Metastases  (p.  113). 

Fig.  -4. — Horizontal  section  through  eyeball,  x  5.  The  pigmented  area 
in  the  posterior  part  of  the  choroid  to  one  side  of  the  papilla  is  the 
flat  sarcomatous  growth.  The  detachment  of  the  retina  occurred  post 
mortem. 

Fig.  5. — Microscopic  section  through  choroid  and  sclera  at  centre  of 
_  vth.  x  100.  Bruch's  membrane  and  the  underlying  chorio-capillaris 
can  be  seen  at  the  extreme  upper  margin  of  the  diagram.  The  l;v 
choroidal  vessels  are  seen  in  cross  section,  separated  from  one  another  by 
the  tiunour  cells.  The  growth  is  invading  the  sclera  directly ;  it  can 
also  be  seen  to  be  passing  through  the  sclera  along  the  sheath  of  a 
ciliary  nerve. 
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intrascleral  nodules  are  unpigmented,  but  pigment  bearing 
cells  are  present  in  many  of  the  more  superficial  ones. 

The  anterior  pigmented  nodules  are  situated  in  the 
episcleral  tissue ;  here  the  spread  of  the  growth  is  taking 
place  mainly  along  the  sheaths  of  the  vessels. 

These  nodules  contain  both  pigmented  and  unpigmented 
cells. 

There  is  no  invasion  of  the  optic  nerve,  but  in  a  few 
sections  some  pigmented  cells  can  be  seen  in  the  sheath 
of  a  small  vessel  in  the  extreme  outermost  part  of  the 
dural  sheath. 

The  rest  of  the  eye  is  normal,  except  in  that  the  papilla 
is  cedematous,  and  the  cornea  shows  a  condition  of  super- 
ficial ulcerative  keratitis — apparently  recent. 

This  growth  belongs  undoubtedly  to  the  group  of 
choroidal  new  growths  known  as  flat  sarcomata,  which 
are,  of  course,  of  extremely  rare  occurrence. 

Fuchs,  in  1882,  first  drew  a  distinction  between  diffuse 
and  circumscribed  sarcomata  ;  Mitvalsky,  in  1894,  called 
the  diffuse  type  flat  sarcoma;  and  Ewetsky,  in  1898,  intro- 
duced the  term  ring  sarcoma  to  describe  their  distribution 
when  they  occur  in  the  ciliary  body  and  iris.  Ten  years 
ago,  Parsons  collected  thirty  cases  from  the  literature,  and 
described  one  himself.  Of  these,  eighteen  were  choroidal 
growths,  thirteen  being  ring  sarcomata ;  his  own  case 
was  of  the  latter  type.  In  this  paper  he  also  published 
micro-photographs  of  a  choroidal  case  which  had  occurred 
at  Moorfields  Hospital  some  years  before,  and  had  been 
reported  by  Treacher  Collins,. 

Since  then  we  have  been  able  to  find  eleven  cases,  in 
nine  of  which  the  growth  was  choroidal,  and  in  two  in  the 
ciliary  body  and  iris. 

Both  the  choroidal  sarcomata  and  the  ring  sarcomata  of 
the  ciliary  body  and  iris  are  of  the  same  nature.  They  are 
characterised  by  their  tendency  to  infiltrate  the  tissues  of 
the  uveal  tract  diffusely,  without  the  formation  of  a  definite 
tumour,  and  also  by  the  fact  that  invasion  of  the  sclera 
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takes  place  early.  This  latter  invasion  takes  place,  not  only 
by  a  spread  of  the  growth  along  the  lymphatic  sheaths  of 
the  vessels  and  nerves  which  perforate  the  sclera,  which  is 
the  case  with  extrabnlbar  extensions  of  the  more  common 
varieties  of  choroidal  sarcomata,  but  also  by  a  direct 
attack  on  the  scleral  substance  by  the  tumour  cells,  so 
that  numerous  nodules  of  growth  are  found  between  its 
fibrous  lamella?. 

In  the  majority  of  cases  the  rate  of  growth  is  very 
slow,  and  in  consequence  of  the  tendency  to  infiltrate 
the  sclera  extra-ocular  extension  is  frequent  and  relatively 
early. 

All  the  growths  on  record  were  pigmented,  although  in 
varying  degrees  ;  all  were  made  up  of  spindle  cells  and 
polygonal  cells  in  different  proportions,  and  in  a  number, 
but  not  in  the  majority,  an  alveolar  arrangement  of  the 
cells  could  be  seen.      All  were  poor  in  blood-vessels. 

The  case  just  described  presents  several  unique  features, 
and  we  will  deal  with  the  most  important  points  in  turn. 

In  the  first  place,  as  regards  diffuse  pigmentation  of 
the  skin  and  conjunctiva.  The  only  thing  at  all 
resembling  this  was  in  a  case  described  by  Martens  in 
1894,  where  a  growth,  somewhat  resembling  a  flat  sarcoma 
in  type,  developed  in  an  eye  which  showed  congenital 
partial  melanosis  sclera?  and  partial  pigmentation  of  the 
iris.      This  was  in  a  girl  ret.  13  years. 

In  the  present  case,  the  diffuse  pigmentation  of  the 
skin  and  conjunctiva  was  an  acquired  condition.  Un- 
fortunately, none  of  the  affected  skin  or  conjunctiva  was 
obtained  for  pathological  examination. 

Again,  this  is  the  only  choroidal  case  in  which  episcleral 
patches  of  growth  appeared.      We  were  surprised  to  find 
that  episcleral  patches  were  seen  in  only  four  of  the  ring 
sarcomata,and  there  is  one  case  described  by  Michel  in  \b 
where    the   growth   in    the  ciliary   body    was    regarded    as 

"ixlary  to  the  growth  outside,  whereas  probably  the 
reverse  was  the  case  and  the  primary  growth  was  intra- 
ocular sarcoma.      One   would  expect   episcleral  patches  to 
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be  common  in  the  ciliary  body  cases,  owing  to  the  proxi- 
mity of  the  anterior  perforating  vessels. 

As  regards  the  question  of  the  effect  of  these  growths 
on  vision.  In  the  present  case  vision  was  well  preserved, 
and  any  slight  deterioration  was  due  to  the  papilledema 
secondary  to  the  cerebral  metastasis. 

But  there  is  some  evidence  that  vision  is  often  affected 
even  in  comparatively  early  stages.  Although  in  many 
cases  the  eye  was  excised  for  absolute  glaucoma  without 
evidence  of  intra-ocular  growth  (Parsons  pointed  this  out 
in  his  paper  in  1904,  and  the  statement  holds  good  for  the 
cases  recorded  since  then),  in  many,  there  was  a  history  of 
failing  sight  for  some  time  before  the  onset  of  pain,  in 
some  for  a  period  of  years. 

Associated  with  this  question  is  that  of  whether  the 
presence  of  a  growth  can  ever  be  detected  by  the 
ophthalmoscope. 

In  the  present  case  nothing  could  be  seen  ophthalmo- 
scopically. 

The  question  of  the  effect  on  vision  and  the  clinical 
signs  is  so  important  that  Ave  will  quote  seven  cases  which 
have  a  bearing  on  the  subject. 

In  Mitvalsky's  case,  there  was  a  history  of  three  and  a 
half  years'  failure  of  vision  ;  and  when  the  patient  was 
first  seen,  an  absolute  central  scotoma  was  found  and  a 
swelling  of  six  dioptres  could  be  seen  at  the  macula. 

Knapp  reported  a  case  with  two  months'  history  of  loss 
of  sight,  in  which  a  brown  swelling  could  be  seen  in  the 
equatorial  region. 

Kipp's  case  had  a  central  scotoma  and  an  opaque  area 
of  retina  was  seen  just  below  the  macula,  with  irregular 
choroidal  pigment  at  the  margins. 

In  the  case  reported  by  Cargill  and  Mayou,  there  was  / 
a  history  of  two  months'  disturbance  of  vision.  There 
was  a  relative  scotoma,  and  a  patch  was  seen  in  the 
fundus  resembling  a  focus  of  choroido  retinitis,  in  which 
the  retina  had  a  milky  appearance  and  below  which  were 
two   or   three   pigment   spots.       There    was    no    swelling. 
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This  is  the  only  case  in  which  a  shadow  on  trans-illumina- 
tion was  obtained. 

In  Mackay's  case,  where  there  had  been  a  year's 
disturbance  of  vision,a  shallow  retinal  detachment  was  seen. 

Wescott  has  reported  two  cases.  In  one  the  patient 
complained  of  bad  vision  for  which  no  cause  was  found. 
Three  years  later  "  nondescript  "  changes  were  found  in 
the  choroid.  In  the  other  case  a  shadow  had  been 
noticed  by  a  patient  for  five  years.  The  margins  of  the 
disc  were  blurred,  and  there  was  a  retinal  opacity  at  the 
upper  temporal  side.  This  was  diagnosed  as  a  neuro- 
retinitis.      There  was  no  shadow  on  transillumination. 

In  a  few  cases  it  was  found  pathologically  that  the 
retina  was  invaded  by  the  growth  and  adherent  to  it,  but 
apart  from  this  there  is  no  record  in  any  case  of  early 
pathological  changes  in  the  retina.  Any  change  which 
might  take  place  would  most  likely  be  due  to  interference 
with  the  chorio  capillaris — on  which  the  outer  layers  of 
the  retina  are  dependent  for  their  nutrition — by  the  growth. 
In  this  connection,  it  is  noteworthy  that  in  the  present 
case  in  which  the  chorio  capillaris  was  well  preserved 
there  was  no  alteration  in  vision.  Retinal  detachment  is 
a  late  manifestation  in  these  cases  and  is  usually  closely 
followed  by  rise  of  tension. 

The  most  striking  feature  of  the  present  case  is,  of 
course,  the  occurrence  of  widespread  metastases  in  the 
nervous  system,  and  this  seems  to  be  a  very  unusual 
feature.  Metastases  in  the  liver,  skin,  and  bones  have 
been  recorded,  but  we  have  only  been  able  to  find  two 
cases  reported  as  "  flat  sarcoma  "  in  which  cerebral  meta- 
stases are  mentioned — one  of  Kerschbaumer's  in  which 
death  occurred  from  cerebral  metastases  following  local 
recurrence  a  year  after  excision,  and  one,  resembling  more 
closely  the  present  case,  reported  by  Goldzieher  in  1901. 
Besides  these  two  cases  we  have  found  one  reported  by 
De  Schweinitz  and  Shumway  as  a  "  melanoma  of  the 
choroid"  in  which  a  non-pigmented  sarcomatous  cerebral 
tumour  caused  death,  and  in  which  a  pigmented  malignant 
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growth  was  found  after  death  in  the  choroid.  Contrary 
to  the  conclusions  of  the  authors  we  regard  this  as  a  case 
of  flat  sarcoma,  which  was  primary  in  the  choroid  and 
which  caused  a  non-pigmented  cerebral  metastasis. 

There  is  no  sign  of  direct  invasion  of  the  optic  nerve  in 
the  present  case,  but  in  the  dural  sheath  there  are  some 
pigmented  deposits  of  growth  along  the  outermost  vessels. 

Invasion  of  the  optic  nerve  itself  is  very  rare  in  cases 
of  true  flat  sarcoma.  There  is,  however,  a  variety  of  growth 
known  as  "circum-papillary  sarcoma/'  in  which  the  growth 
takes  origin  in  close  proximity  to  the  papilla.  In  these  cases 
there  is  a  very  early  invasion  of  the  optic  nerve,  but  these 
growths  are  similar  in  type  to  the  ordinary  choroidal  sarco- 
mata, and  cannot  be  classed  among  the  "  flat  sarcomata." 

Extra-ocular  nodules  are  by  no  means  uncommon  in  the 
orbit  in  cases  of  flat  sarcoma,  but  they  are  always  strictly 
outside  the  dural  sheath  of  the  optic  nerve. 

Why  these  flat  sarcomata  should  be  flat,  infiltrating 
the  choroid  diffuselv  instead  of  forming1  a  circumscribed 
tumour  is,  of  course,  difficult  to  explain. 

Parsons  regards  the  growths  as  endotheliomata  which 
originate  in  the  lining  cells  of  the  lymph  spaces,  and 
proliferate  in  these  spaces,  just  as  metastatic  carcinomata 
of  the  choroid  do.  He  adduces  this  as  an  explanation  of 
their  diffuse  nature. 

A  point  which  seems  to  us  especially  striking  in  con- 
nection with  these  growths  is  the  fact  that  in  so  many  of 
the  descriptions  the  absence  of  new  formed  blood-vessels 
has  been  insisted  on,  this  absence  of  vessels,  indeed, 
explains  the  necrotic  changes  which  have  commonly  been 
found  in  these  tumours. 

On  the  other  hand  the  ordinary  circumscribed  sarco- 
mata of  the  choroid  are  almost  invariably  very  vascular 
and  traversed  by  large  thin-walled  blood-channels  of  new 
formation. 

It  seems  a  not  unreasonable  supposition  that  a  growth 
which  is  dependent  on  pre-formed  blood-vessels  for  its  nutri- 
ment would  be  more  likely  to  spread  along  these  vessels  and 
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less  likely  to  form  a  circumscribed  tumour  than  one  which 
was  able  to  produce  new  vessels  on  its  own  account.  The 
growth  in  the  present  case  certainly  had  a  distinct  ten- 
dency to  spread  along  vascular  sheaths  ;  this  is  well  seen 
both  in  the  primary  tumour  and  in  the  metastases. 

Tlie  metastases  in  the  central  nervous  system. — Melanotic 
sarcomata  of  the  central  nervous   system   are  uncommon, 
but  a  considerable   number  of  cases  have  been  recorded, 
especially  within  recent  years.     They  have  been  generally 
metastatic  to  primary  tumours  in  the  skin  or  eye.     Bruns, 
indeed,  states  that  melanotic  growths  are  alwa}s  secondary 
in    the    central   nervous    system,  and    Borst    and   Ribbert 
incline   to    the    same   opinion ;    but    other   authors,    since 
Virchow  described  a  case  in  1859,  have  regarded  some  as 
primary    tumours    arising    from    the    pigmented   cells   or 
chromatophores  discovered  by  Rokitansky,  Virchow,  and 
others,  in  the  pia  mater,  or  from  those  which,  according 
to  Obersteiner,  lie  in  the  adventitial  sheaths  of  the  vessels. 
The  occurrence  of  such  primary  melanotic  tumours  in  the 
meninges  or  substance   of   the   central  nervous  system  is 
admitted  by  Stoerk,   Pick,    Pol,   Thorel,  and   others,   but 
this    opinion    is   justified    only    when    the    existence    of   a 
parent   tumour    elsewhere   in  the  body  can  be  excluded. 
It  is   now  obvious  that   ocular   sarcomata,    especially  the 
flat  sarcomata  of  the  choroid,  may  be    easily   overlooked 
unless    the    eyes    are    carefully    examined,    as    they    may 
produce  no  clinical  symptoms  or  give  no  evidence  of  their 
existence.      In   our    own    case,  for  instance,  the   primary 
tumour  would  have  probably  remained  undiscovered  if  it 
had  not  penetrated  the   sclera,  and   tin's  wo   have   seen   is 
exceptional.    It  is,  therefore,  at  least  justifiable  to  assume 
that  in  some  of  the  cases  in  which  melanosis  of  the  central 
nervous  system  or  of  its  membranes  has  been  regarded  as 
primary,    it     was    really    secondary     to     an     intra-ocular 
tumour,  more  especially  as  in  ninny  of  the   cases  the  eyes 
were  not   fully  examined.      Lua,  in   fact,  who  has  collected 
the  recorded  eases  <>f  nervous  melanosis,  could  discover  no 
essential  histological  difference  between   those  which  were 
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obviously  secondary  and  those  he  assumed  to  be  primary; 
in  any  case,  however,  this  would  not  be  surprising,  as  the 
meningeal  chromatophores  are  developmentally  related  to 
those  of  the  skin  and  choroid  (Pick). 

It  is  remarkable  in  what  a  small  proportion  of  the 
recorded  cases  the  nervous  metastases  were  recognised  as 
secondary  to  intraocular  melanoinata,  and  the  absence  of 
a  complete  histological  examination  of  the  eyes  makes  it 
impossible  to  decide  in  how  many  of  these  the  primary 
growth  was  a  flat  sarcoma  of  the  choroid.  In  one  of 
Kerschbaumer's  cases  the  patient  eventually  died  with 
symptoms  of  an  intracranial  tumour,  but  this  is  the  only 
one  of  the  thirty  cases  collected  by  Parsons  in  which 
there  was  clinical  evidence  of  an  intracranialward  exten- 
sion ;  in  Groldzieher's  case,  too,  there  were  clinical 
symptoms  of  a  cerebral  tumour.  De  Schweinitz  and 
Shumway's  case  was  probably  of  the  same  nature. 

There  is  also  very  little  definite  evidence  of  the  mode 
of  the  intracranialward  extension,  but  it  seems  to  be 
generally  assumed  that  it  is  by  true  metastasis  and  not 
by  continuous  growth.  Borst  insists  that  the  frequency 
of  metastases  is  due  to  the  fact  that  the  tumour  cells 
often  grow  into  the  vessels.  Direct  extension  was,  how- 
ever, probable  in  Magnus's  case,  in  which  the  tumour  was 
limited  to  the  eye  for  four  years,  but  when  the  bulb  was 
enucleated  the  optic  nerve  was  infiltrated  and  discoloured. 
In  Dobbertin's  case  pigmented  cells  were  also  found  in 
the  stump  of  the  optic  nerve  eight  years  after  removal  of 
the  eye,  and  in  Kerschbaumer's  case  a  recurrence  of  the 
growth  invaded  the  lamina  ethmoidalis.  The  serial  exa- 
mination of  the  optic  nerve  and  its  sheath  in  our  case 
failed  to  reveal  growth  of  the  tumour  along  these  paths, 
and  we  discovered  no  direct  extension  of  the  growth 
from  the  orbit  into  the  intracranial  cavity. 

There  can  be  little  doubt  as  to  the  exact  histological 
nature  of  the  primary  tumour  and  its  metastases,  though 
Parsons,  from  a  study  of  his  own  and  a  collation  of  the 
cases  recorded  up  to  1904,  came  to  the  conclusion  that 
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the  primary  ocular  growth  is  an  endothelioma  rather  than 
a  sarcoma.  But  the  histological  structure  as  well  as  the 
mode  of  growth  and  the  relation  to  the  vessels  of  the 
tumour  cells  indicate  their  true  sarcomatous  nature. 
Further ,  as  Borst  and  others  have  pointed  out,  these 
tumours  arise  not  from  the  pigmented  epithelium,  but 
from  the  connective-tissue  chromatophores  of  the  choroid 
which  are  developmentally  related  to  the  chromatophores 
of  the  skin,  and  the  tumours  that  arise  from  these  are 
similar  in  their  structure  and  in  their  pathological  nature. 
Many  of  the  metastases  in  our  case  show  very  little 
anaplasia,  and  it  is  in  these,  in  which  the  choroid 
chromatophores  are  so  closely  reproduced,  that  the  sarco- 
matous nature  of  the  growth  is  so  clearly  evident. 

The  existence  of  numerous  metastases  in  the  soft  mem- 
branes of  the  whole  of  the  central  nervous  system  and  the 
general  diffuse  infiltration  of  the  pia  mater  of  the  whole 
of  the  spinal  cord  was  evidently  due  to  dissemination  of 
the  growth  by  the  cerebro-spinal  fluid.  It  is  noteworthy 
that  only  the  more  vascular  membrane,  the  pia  mater, 
was  involved,  and  that  everywhere  the  metastases  were 
limited  to  the  subarachnoid  space.  In  all  probability, 
therefore,  detached  cells  or  groups  of  cells  from  an  intra- 
cranial metastasis  became  free  in  the  cerebro-spinal  fluid, 
and  were  carried  by  it  till  they  found  a  suitable  nidus  for 
growth  in  the  vascular  pia  mater.  A  similar  spread  of 
non-pigmented  sarcomata  (Barnes,  Stursberg),  or  glia- 
sarcomata  (Grund),  and  of  carcinoinata  (Seifert,  Heyde, 
and  Curschmann)  occurs  not  infrequently,  and  this 
explanation  of  their  dissemination  has  been  generally 
accepted. 

The  chief  clinical  symptoms  that  deserve  reference  are 
the  long  duration  of  the  case,  the  variability  of  the  cranial 
nerve  palsies,  and  the  absence  of  any  symptoms  referable 
to  the  extensive  cranial  and  spinal  metastases. 

The  firsl  symptom  that  brought  the  patient  under 
observation  live  and  a  half  years  before  his  death  was  ;i 
^ijiiint,  which  was  in  all  probability  due  to  involvement  of 
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the  sixth  nerve  by  the  large  basal  tumour,  more  especially 
as  it  was  soon  associated  with  pain  and  other  signs  of 
compression  of  the  branches  of  the  trigeminal  nerve.  It 
must  be,  therefore,  assumed  that  an  intracranial  metastasis 
had  existed  at  least  this  period  before  death,  and  had 
probably  increased  slowly  and  gradually  in  size.  At  or 
about  the  same  time,  too,  the  tumour  had  also  extended 
through  the  sclera  and  produced  discoloration  of  the  eye 
and  of  the  tissues  in  its  neighbourhood. 

This  long  duration  and  slow  course  is  remarkable,  as 
most  pathologists  (e.  g.  Borst)  describe  a  rapid  and  malig- 
nant growth  of  melanotic  sarcomata,  even  of  those  that 
originate  in  the  uveal  tract.  This  is  probably  due  to  the 
fact  that  it  is  the  massive  vascular  sarcomata,  which  being 
more  common  and  more  liable  to  produce  metastases,  come 
more  often  under  their  observation.  Dobbertin,  however, 
has  recorded  a  case  very  similar  in  many  respects  to  ours 
from  whom  one  eye  had  been  removed  eight  years  before 
his  death  from  multiple  nervous  metastases,  but  the  nature 
of  the  ocular  tumour  was  not  ascertained,  and  the  clinical 
symptoms  existed  only  three  and  a  half  months  before 
death.  Calvert  and  Pigg  have  also  described  a  case  with 
multiple  melanotic  metastases  in  most  organs,  including 
the  nervous  system,  from  whom  one  eye  had  been  excised 
for  a  growth,  which  was  not  examined  microscopically  but 
was  assumed  to  be  a  gumma,  three  and  a  half  years 
previously.  A  long  duration  after  the  metastases  have 
occurred,  or  the  tumour  infection  has  spread  beyond  the 
eye  is,  therefore,  though  rare,  not  exceptional. 

The  variability  of  certain  of  the  cranial  nerve-palsies, 
especially  the  intermittent  occurrence  of  pain  and  sensory 
disturbance  in  the  face,  and  the  considerable  recovery  of 
the  oculomotor  nerve  palsy,  are  more  difficult  to  explain 
as  they  must  have  been  due  to  a  progressively  growing 
tumour.  But,  in  the  first  place,  the  growths  did  not  tend 
to  destroy  or  disturb  the  functions  of  most  of  the  nerve 
roots  they  infiltrated,  and  probably  injured  the  trigeminal 
branches  only  when  the  growth  extended  into  the  foramina 
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through  which  these  pass  and  compressed  them  there.  Con- 
sequently any  relief  of  intracranial  tension  which  might 
reduce  the  downward  pressure  of  the  tumour,  or  the 
erosion  of  the  edges  of  the  foramina  and  the  consequent 
increase  of  their  diameters,  might  easily  permit  a  return 
of  function  in  the  nerves.  Another  possible  and  more 
probable  cause  was  the  extensive  necrosis  which  we  have 
seen  occurred  in  the  tumour,  and  the  resulting  diminution 
of  the  bulk  of  the  growth  and  of  the  pressure  which  it 
exerted.  Nonne  assumed  that  the  variability  of  the 
symptoms  in  a  case  of  diffuse  sarcomatosis  of  the  pia 
mater  which  he  observed  was  due  to  varying  fulness  of 
the  vessels,  but  as  in  our  case  the  tumours  were  non- 
vascular this  explanation  cannot  be  evoked. 

Still  more  remarkable  is  the  fact  that  though  most  of 
the  roots  of  the  cranial  and  spinal  nerves  were  surrounded 
and  invaded  by  tumour  cells  and  the  spinal  cord  was 
extensively  infiltrated  by  them,  there  were,  during  life,  no 
symptoms  referable  to  these  lesions.  The  explanation 
obviously  lies  in  the  fact  that  though  the  tumour  cells 
invaded  the  nerve  roots  they  produced  little  or  no  destruc- 
tion of  their  fibres,  and  where  the  metastases  infiltrated 
the  spinal  cord  and  the  optic  nerves  and  chiasma,  their 
cells  only  spread  very  slowly  along  the  vessels  and  con- 
nective tissue  septa  and  merely  separated  the  bundles  of 
fibres  from  one  another  without  interrupting  their  con- 
tinuity, or  seriously  or  rapidly  compressing  them. 
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Mr.  Leslie  Paton  said  that  in  the  view  of  some  perhaps 
he  ought  to  appear  on  a  stool  of  repentance  after  hearing 
the  account  of  the  case.  But  he  was  not  sure  that  he 
would  do  so,  because  he  first  saw  the  case  in  1908,  when 
these  nodules  were  not  present  on  the  sclera.  All  one 
could  see  was  this  diffuse  pigmentation  of  the  conjunctiva 
of  the  lower  lid,  involving  the  skin  as  well  as  the  con- 
junctiva. He  had  noted  on  the  out-patient  paper, 
that  the  condition  very  much  resembled  argyrosis  and  if 
the  man  had  been  treated  for  a  long  time  with  silver 
nitrate  he  could  understand  it.  However,  there  was  no 
history  of  such  treatment.  There  was  no  disturbance  of 
the  tissue  surface  at  all.  "The  episcleral  nodules  devel- 
oped later  in  the  history,  but  at  no  time  were  there 
ophthalmoscopic  changes  which  point  to  the  presence  of  a 
growth  in  the  eye.  The  retina  appeared  flat.  The  vision 
in  that  eye  was  -J,  and  pace  Mr.  Greeves,  he,  Mr.  Paton, 
did  not  think  the  ultimate  interference  of  the  vision  was 
due  to  papillcedema  but  to  a  neurotrophic  keratitis  in  the 
later  stages.  Before  that  developed  the  patient  still  had 
-Jj  vision  in  the  right  eye,  and  even  when  the  optic  neuritis 
had  developed  there  was  still  §  vision.  The  neurotrophic 
keratitis  interfered  with  the  ophthalmoscopic  observations 
in  the  later  stages  of  the  history.  One  could  see  gross 
optic  neuritis  in  the  left  eye,  with  5  D  or  6  D  swelling,  and 
it  could  be  seen  that  there  was  optic  neuritis  in  the  right 
eye,  but  it  could  not  be  measured  owing  to  the  presence 
of  this  neurotrophic  keratitis.  And  though  it  was  now 
known  that  it  must  have  been  primary  sarcoma  of  the 
choroid  from  the  beginning,  he  did  not  know  how  it 
would  have  been  possible  to  diagnose  that  condition 
clinically  in  the  earlier  stages  of  the  history  of  the  case. 
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2.    The  appearance  of  pigment  in  the  eye  of  the  child. 
By  N.  Bishop  Harman. 

There  are  certain  observations  regarding  the  colour  of 
the  irides  of  white  children  that  are  common  knowledge. 
All  irides  have  a  slatey-blue  colour  at  the  time  of  birth, 
and  in  later  years  we  find  them  variously  tinted  in  blue 
of  different  depths,  in  grey,  hazel,  or  in  brown  from  a 
suggestion  of  redness  in  some  cases  to  the  fulness  of  a 
black  shade  in  others.  These  are  the  two  stations  in  our 
knowledge,  the  uniform  condition  at  birth,  and  the  variant 
conditions  of  later  years,  and  there  is  a  wide  difference 
between  the  two  observations.  But  there  does  not  seem 
to  be  any  definite  observation  on  the  time  and  manner  of 
the  change  by  which  the  first  state  passes  into  the  second. 
I  have  asked  many  mothers,  some  of  them  well  trained 
and  observant  women,  and  not  a  few  doctors,  as  to  the 
manner  of  the  appearance  of  the  pigment  in  their  brown- 
eyed  children,  but  all  have  confessed  that  their  only 
recollection  of  the  change  was  the  sudden  discovery  that 
the  colour  of  the  irides  of  the  child  had  changed.  It  was 
found  to  be  brown  whereas  it  had  been  bluish. 

This  note  is  a  record  of  some  observations  on  the  state 
of  the  irides  in  a  few  children  for  the  periodic  examination 
of  whose  eyes  I  was  able  to  arrange.  Each  was  examined 
from  birth  onwards,  during  the  first  six  months  at  intervals 
of  seven  days,  after  that  once  a  month.  The  examina- 
tions were  made  in  good  daylight  with  the  aid  of  binocular 
magnifiers  (right  and  left  +  5D  sphere  with  9°  prism,  base 
in).  The  use  of  the  corneal  microscope  or  loupe  is 
impossible  with  quite  young  infants. 

The  four  children  principally  mentioned  are  the  children 
of  one  pair  of  parents.  Both  are  English.  The  father 
has  blue  eyes  and  fair  hair,  the  mother  has  brown  eyes 
and  very  dark  brown  hair.  The  grandparents  on  each 
side  had  similar  coloured  irides,  the  males  being  blue,  and 
females    brown-eyed.       The    colour    of   the    eyes   of   the 
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brothers  and  sisters  of  the  parents  are  as  follows  :  Father's 
side  :  blue,  six  :  hazel,  two  ;  brown,  four.  Mother's  side  : 
blue,  four  :  hazel,  one  :  brown,  three.  There  was,  there- 
fore, fair  probability  that  some  of  the  children  of  these 
parents  would  have  brown-eyed  children,  and  so  it  turned 
out,  the  two  elder  are  now  blue-eyed,  and  the  two  younger 
brown-eyed. 

(1)  Girl. — At  birth  the  irides  were  a  slatey-blue  with 
a  smooth  indistinct  texture.  The  hair  was  brown. 
About  the  eighth  week  the  iris  tissue  was  noted  to  be 
sharper  and  clearer  in  definition,  and  the  colour  instead 
of  being  an  indefinite  blue  became  clearly  and  distinctly 
blue.  This  clearing,  which  gave  the  suggestion  of  the 
clearing  of  a  muddy  deposit  from  a  fine  carving,  went  on 
until  at  the  end  of  five  months  the  child  had  deep  blue 
irides,  encircled  at  the  basal  and  pupillary  borders  with 
black  rings.  No  pigment  was  to  be  seen.  The  rings 
appeared  to  be  the  effect  of  the  greater  delicacy  of  the 
arrangement  of  the  stroma  at  the  borders,  perhaps  also 
they  may  parti}  be  accounted  for  by  the  fact  that  the  iris  is 
thinnest  at  these  parts ;  some  part  of  the  effect  of  the  ring 
at  the  basal  border  was  possibly  due  to  the  shadow  cast 
by  the  overlapping  rim  of  the  cornea. 

The  child  is  now  ret.  7  years.  The  irides  give  the 
effect  of  a  beautiful  violet  colour,  ringed  with  black,  and 
on  magnification  the  stroma  is  found  to  be  of  fine  texture, 
quite  clear  in  all  parts  and  free  from  pigment.  The  hair 
is  dark  brown. 

(2)  Boy. — At  birth  there  was  the  usual  dull  slatey- 
blue  irides,  the  hair  was  fair.  The  clearing  of  the  iris 
was  noted  at  a  distinctly  earlier  date  than  in  the  former 
child.  Strands  of  stroma  stood  clear  from  the  rest  of  the 
iris  as  early  as  the  fourth  week.  The  clearing,  or  it  might 
be  better  described  as  the  bleaching  of  the  surface  stroma 
went  on  steadily  until  the  fourth  month.  At  this  date 
the  irides  were  pale-blue  with  strands  in  the  middle  zone 
of  a  distinctly  buff  tint.  These  pale  strands  in  the 
middle  zone  have  since  grown  and  thickened,  and  present 
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a  heaped-up  applique  effect.  The  cornea  is  of  maximum 
size,  and  at  a  distance  the  irides  have  a  bright  "northern  ' 
tint,  that  is  rather  a  cold  tint  like  that  seen  in  glacier 
ice.  On  closer  examination  the  really  blue  tint  is  seen 
to  be  confined  to  the  marginal  zones,  for  the  middle 
zone  is  covered  by  the  thick  stroma  which  is  practically 
colourless.  There  is  no  pigment  anywhere  in  the  irides. 
The  boy's  hair  is  yellow. 

(3)  Girl. — Examined  soon  after  birth,  the  irides  were 
the  usual  dull  rather  dark  slatey  blue.  The  front  layer 
of  the  iris  tissue  was  obscured  as  though  coated  in  some 
fine  textured  material.      The  hair  was  dark  brown. 

By  the  third  week  the  tissue  of  the  iris  began  to  clear, 
the  front  layers  were  paler  than  the  slate  colour  of  the 
deeper  layers  of  the  crypts,  and  it  looked  as  though  the 
irides  were  on  a  fair  way  to  become  blue.  No  change 
was  observed  until  the  sixth  week,  when  I  was  astonished 
to  find  the  right  iris  sharply  marked  by  a  vertical  line 
running  from  twelve  on  the  clock  face  to  the  pupillary 
border.  The  outer  half  of  this  iris  was  quite  brown  right 
up  to  the  pupillary  margin,  but  the  nasal  half  still  appeared 
slate  coloured.  Examining  this  nasal  half  as  carefully  as 
the  infant  would  allow,  I  found  brown  pigment  appearing 
all  round  the  base  of  the  iris,  not  evenly,  but  in  patches. 
The  left  iris  was  also  found  to  be  parti-coloured,  but  not 
in  such  an  oddly  symmetrical  fashion  as  the  right.  There 
were  three  large  patches  of  brown  pigment  3  to  4  mm.  in 
diameter  and  set  in  the  slate  coloured  iris.  Even  in  those 
parts  that  at  first  sight  presented  the  old  slate  colour  there 
could  be  seen  some  brown  pigment  close  to  the  basal 
border.  Altogether  the  left  iris  was  in  a  less  advanced 
state  of  pigmentation  than  the  right.  And  it  appeared  to 
my  judgment  of  size,  that  the  left  eye  was  slightly 
smaller  than  the  right,  but  I  was  not  able  to  make  any 
satisfactory  measurement;  the  child  considered  the  measurer 
a  toy  to  be  grabbed.  The  whole  effect  produced  by  the 
arrangement  of  the  pigment  was  that  of  something  soaking 
through  from  beneath  or  from  the  attached  border,  just  as 
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though  one  touched  the  underside  of  a  piece  of  blotting 
paper  with  a  brush  full  of  water-colour. 

With  each  subsequent  week  there  was  noted  the  spread 
and  gradual  fusion  of  the  pigment  patches,  until  at  five 
months  the  irides  were  pure  and  even  brown.  At  four 
years  of  age  they  are  a  perfect  full  brown  without  the 
suggestion  of  a  remnant  of  the  old  bluish  colour.  The 
cornea?  are  not  of  equal  size,  both  to  my  judgment  of 
size  and  to  the  measure.      The  hair  is  a  rich  brown  tint. 

(4)  Boy. — At  birth  the  irides  did  not  differ  in  appearance 
from  that  seen  in  all  of  the  foregoing  children.  Clearing 
of  the  stroma  began  at  the  fifth  week.  At  the  tenth  week 
distinct  brown  patches  were  noted,  and  these  as  in  the 
last  case  appeared  to  be  spreading  from  the  basal  border 
of  the  iris.  The  patches  were  larger  in  the  temporal  half 
than  in  the  nasal  halves  in  each  eye.  There  was  no 
noticeable  difference  in  the  state  of  the  two  eyes,  either  in 
size  and  rate  of  growth  of  pigmentation,  and  there  was  no 
sharp  line  of  demarcation  such  as  was  seen  in  the  right 
eye  of  the  girl.  Later,  the  brown  pigment  spread  and 
fused,  and  now  at  the  age  of  two  years  the  irides  are 
brown ;  but  on  careful  examination  with  a  loupe,  the 
pigment  is  seen  to  be  not  so  even  and  perfect  as  in  the  girl. 
The  surface  of  the  stroma  is  all  brown,  but  there  is  a  sug- 
gestion of  a  bluish  or  greenish  tint  in  the  depths  of  some 
of  the  crypts.      The  hair  is  a  warm  yellow  or  light  brown. 

When  the  eyes  of  a  number  of  children  of  from  three 
to  ten  years  of  age  are  examined,  it  is  noticeable  that  in 
many  blue-eyed  children,  the  colour  is  impure  and  dirty, 
even  to  a  hazel  tint.  Examination  with  a  loupe  shows  that 
this  effect  is  produced  by  the  presence  of  a  delicate  circum- 
pupillary  powdering  of  brown  pigment  shading  off  into 
the  blue  or  greenish  tint  of  the  intermediate  zone.  The 
impression  given  by  many  of  these  irides  is  that  of  a  super- 
ficial pigmentation.  The  pigment  is  densest  where  it 
blends  with  the  uveal  pigment  at  the  pupillary  margin. 
This  common  occurrence  would  rather  suggest  that  the 
pigment  of  the  full  brown  eye  should   extend  in  a  normal 


APPEARANCE    OF    PIGMENT    IN    THE    EYE    OF    THE    CHILD.     141 

development  of  the  pigment  from  the  pupillary  margin 
towards  the  base.  But  the  observations  on  these  children 
show  that  this  is  not  the  case,  at  any  rate  so  far  as  concerned 
the  pigment  of  the  full  brown  eye  which  was  first  seen 
towards  the  attached  border. 

The  origin  of  the  circumpupillary  zone  of  delicate 
pigment  is  not  certain.  I  have  not  yet  been  able  success- 
fully to  date  its  appearance.  But  the  statements  of  know- 
ledgeable parents  leaves  very  little  doubt  in  my  mind  that 
this  ring,  or  zone  of  fine  pigment  is  a  later  development, 
and  somewhat  of  a  secondary  pigmentation.  From  the  few 
observations  I  have  been  able  to  make,  it  appears  that  it 
may  set  in  as  early  as  the  second  year  of  life.  One  child 
was  noted  to  have  violet  blue  irides  quite  free  from  pigment 
at  the  age  of  two  years ;  six  months  to  a  year  later,  the 
mother  was  distressed  to  find  that  the  colour  of  the  eyes  was 
fading ;  on  examination  there  was  found  a  thin  spread  of 
light  brown  pigment  shading  off  from  the  pupillary  border 
for  about  one  third  of  the  breadth  of  the  iris  surface. 

The  conclusions,  so  far  as  these  few  observations  allow, 
are  as  follows  :  In  white  children  the  iris  stroma  begins  to 
clear  from  the  third  to  the  sixth  week  of  life.  Brown 
pigment  has  been  noted  on  the  surface  of  the  iris  as  early  as 
the  sixth  week.  The  pigment  appears  in  patches  and  first 
in  the  basal  zone,  and  the  growth  is  earlier,  and  therefore 
more  marked  at  any  point  of  time  in  the  temporal  half  of 
the  iris.  A  later  pigmentation  may  appear  in  blue  irides 
during  the  second  year  and  later ;  this  begins  in  the  pupil- 
lary border,  and  it  is  characteristic  of  the  dirty  blue  iris, 
the  greenish  iris,  and  many  hazel  irides. 

The  President  said  he  thought  it  probable  that  cases 
of  this  description  had  not  been  often  observed,  though, 
perhaps,  such  occurrences  were  not  unusual.  If  other 
members  of  the  Society  had  watched  such  conditions  he 
would  be  glad  to  hear  from  them. 
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3.  Case  of  extensive  'pigmentation  of  sclera ;  (?)  progressive. 
Shown  by  B.  J.  Smyth. 

History,  etc.  Miss  P ,  aet.  20  years,  first  came  under 

my  observation  on  February  12th;  1914,  complaining  of 
discoloration  of  the  white  of  the  left  eye,  which  had 
been  coming  on  gradually  for  the  last  twelve  years,  and 
which  she  thought  was  becoming  more  noticeable. 

Present  condition.  —  There  is  an  irregular  zone  of 
brownish  pigmentation  occupying  roughly  two  thirds  of  the 
circumference  of  the  cornea,  most  marked  in  a  downward 
and  inward  direction,  and  absent  from  the  upper  and 
inner  quadrants. 

The  pigment  is  separated  from  the  corneal  margin  for 
the  most  part  by  a  zone  of  sclera,  2—3  mm.  wide,  and  is 
not  continuous,  but  distributed  in  irregular  patches,  over 
some  of  which  the  episcleral  vessels  show  a  tendency  to 
be  dilated. 

There  is  also  an  unusual  amount  of  pigmentation  of  the 
iris. 

Progress. — No  definite  change  has  been  noted  during 
the  two  months  which  the  patient  has  been  under  observa- 
tion, but  the  mother  states  very  definitely  that  the 
patches  have  increased  considerably,  and  that  only  one 
small  spot  was  noticed  at  first  twelve  years  ago. 

K.V.  f  (partly)  J.i,  Hm.  0'75.      L.V.  f  J.i,  Hm.  05. 

Fundi  and  media  normal,  R.  and  L. 

(Card  specimen.) 


4.   A  case  of  sympathetic  ophthalmitis  treated  by  six 
injections  of  neo-salvarsan. 

By  Sydney  Stephenson. 

The  patient,  a  lad,  aot.  9  years,  had  been  struck  in  the 
It-It  eye  with  the  odgo  of  a  rusty  fire-shovel  eight  hours 
be  lore  admission  to  the  Queen's  Hospital  for  Children  on 
August  22nd,  1913. 
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Family  history. — Father  suffers  from  phthisis  pulmon- 
alis.  The  first  five  children  of  the  family  were  born  at 
the  eighth  month,  but  none  survived  for  any  length  of 
time.  The  patient  was  the  first  child  who  was  reared. 
Then  came  a  miscarriage,  followed  by  the  birth  of  two 
living  children,  who  are  said  to  enjoy  good  health. 
Finally,  there  was  another  miscarriage. 

On  admission. — A  penetrating  wound,  including  en- 
tangled iris,  crosses  the  lower  third  of  the  left  cornea 
almost  transversely.  It  does  not  extend  into  the  ciliary 
region.  The  anterior  chamber  is  filled  with  blood.  V.  = 
perception  of  light.  T.n.  The  child  complains  of  slight 
pain  in  the  wounded  eye. 

Treatment  and  course. — The  wounded  eye  was  kept 
clean  with  boric  acid  lotion  and  covered  with  a  pad  and 
bandage.  Atropine  (gr.  2  to  the  ounce)  was  dropped  into 
the  eye  three  times  a  day. 

August  26th,  1913. — Blood  absorbed,  except  from  the 
lower-outer  quadrant  of  the  anterior  chamber.  The  surface 
markings  of  the  iris  are  clear,  but  the  structure  itself  is 
adherent  to  the  wound  in  the  cornea.  Through  the  small 
portion  of  the  pupil  available  the  lens  can  be  seen  to  be 
hazy.  It  has  evidently  been  involved  by  the  original 
injury.  V.  =  shadows  only.  The  eye  manifests  merely 
trivial  redness,  and  is  neither  painful  nor  tender.  An  X- 
ray  report  was  to  the  effect  that  the  injured  eye  contained 
no  foreign  body. 

October  9th.— L.E.  :  V.  =  perception  of  light.  T.  — . 
There  is  but  a  trace  of  ciliary  redness,  but  the  eye  is 
believed  by  the  sister  of  the  ward  to  cause  some  aching. 
The  lower  third  of  the  cornea  is  crossed  by  a  cicatrix,  in 
which  the  pupillary  edge  of  the  iris  is  engaged  in  such  a 
way  as  to  leave  no  visible  pupil. 

October  16th. — Fifty-five  days  after  injury  to  the  left 
eye.  R.E.  :  The  pupil  reacts  poorly  to  atropine,  so  that 
its  transverse  diameter  measures  3*5  mm.  The  eye  (pale 
before)  shows  a  faint  ciliary  blush  after  the  atropine  has 
been  applied.      No  keratitic  deposits.     Posterior  synechia 


144  DISEASES    OF    THE    UVEAL    TRACT. 

can  be  distinguished  in  the  lower-nasal  quadrant  of  the 
pupil.  No  details  can  be  obtained  of  the  fundus,  which 
is  but  faintly  illuminable.      V.  =  3^-.      T.  (?)  —  .* 

L.E.  :  Trivial  ciliary  redness,  a  little  accentuated  up 
and  in.  No  tenderness.  V.  =  perception  of  light. 
T.  -  2. 

October  22nd. — Sixty-one  days  after  the  injury  to  the 
left  eye.  Under  chloroform  and  ether,  the  left  eye  was 
enucleated. 

0*4  grm.  of  neo-salvarsan  was  injected  into  a  vein,  the 
lad  being  still  under  the  influence  of  the  general  anaesthetic. 

October  27th. — R.E.  :  Slight  pain  complained  of.  Some 
ciliary  redness.  Certain  pinkish  markings  on  the  inner 
and  outer  margins  of  the  right  iris  were  found,  on  magni- 
fication, to  be  minute  blood-vessels,  possibly  of  new 
formation . 

November  2nd. — Under  a  general  anaesthetic,  0'6  grm. 
of  neo-salvarsan  injected  intravenously. 

November  6th. — Wassermann  reaction  negative. 

November  11th. — R.E.,  a  good  deal  of  ciliary  redness 
noticed  yesterday  and  to-day.  0*6  grm.  of  neo-salvarsan 
injected  intravenously. 

December  7th.—  R.V.  =  -6%. 

December  17th. — The  Wassermann  reaction  now  re- 
ported as  "  feebly  positive  "  by  the  hospital  pathologist, 
Dr.  A.  W.  G.  Woodforde. 

December  18th. — R.E.  very  slight  photophobia,  but  no 
pain  or  redness.  Pupil  "  excluded."  Pupillary  area 
covered  by  a  fine,  uneven  layer  of  lymph.  No  keratitis 
punctata.  Tension  slightly  raised.  A  reflex  can  be 
obtained  from  the  fundus,  no  details  of  which  can  be 
distinguished. 

*  Owing  to  the  seemingly  quiescent  state  of  the  eye,  the  question  arose 
as  to  whether  the  synechia;  first  noted  on  this  date  were  of  long-standing 
due  possibly  to  the  syphilitic  taint  from  which  the  lad  was  believed  to 
1)0  affected.  The  eye,  however,  had  not  been  inflamed  before.  More 
conclusive  still,  the  sight  had  been  tested  in  May,  1913,  by  Dr.  H.  P. 
Miller,  and  found  to  be  ,'.,.  Moreover,  no  morbid  changes  were  noted 
by  that  gentleman. 
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December  22nd. — 0*6  grin,  neo-salvarsan  injected  intra- 
venously. 

January  15th,  1914. — Half  a  drachm  of  mercurial 
ointment  (P.B.)  to  be  rubbed  into  the  skin  once  dairy. 

January  20th. — 0"6  grin,  neo-salvarsan  injected  intra- 
venously. 

January  29th.— R.Y.  =  -6%.      T.  -  1. 

February  18th. — R.E.  slight  ciliary  redness.  T.  —  1. 
No  pain. 

February  19th.— E.Y.  =  /6-. 

April  2nd. — No  redness  or  photophobia  of  sympathetic 
eye,  which  is  free  from  pain.      T.  (?)  plus. 

April  9th. — Report  upon  the  blood.  Red  corpuscles, 
4,200,000.  White  corpuscles,  8,000.  Hb.  90  per  cent. 
Index  1.  Differential  count. — Polymorphs,  neutrophils, 
63*5;  basophils  1*5;  eosinophils,  0*5.  Lymphocytes,  large 
6*5  ;  small,  18*5.      Hyaline,  9'5. 

April  16th. — Slight  and  patchy  ciliary  redness  and  photo- 
phobia of  the  right  eye,  the  V.  of  which  is  -^  and  No.  4 
Jaeger.  No  corneal  deposits.  Pupil  does  not  respond  to 
light.  A  fine  irregular  deposit  of  lymph  in  the  pupillary 
area.  A  few  vessels  to  be  seen  on  the  iris.  Reflex  from 
fundus,  but  no  details.      T.n. 

April  23rd. — Wassermann  feebly  positive. 

Injections  of  Neo-salvarsan. 

(1)  October  22nd,  1913  .  .      04  grm. 

(2)  November  2nd  .  .  .0*6     „ 

(3)  November  11th  .  .  .0*6     „ 

(4)  December  22nd         .  .  .      0*6     „ 

(5)  January  20th,  1914  .  .      0*6     „ 

(6)  April  7th         .  .  .  .      0-6     „ 

Wassermann  Reaction. 

(1)  November  2nd,  1913  .  Negative. 

(2)  December  17th  .  .  Feebly  positive. 

(3)  April  23rd,  1914        .  .  Feebly  positive. 

VOL.  XXXIV.  10 
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Eeport  on  the  Exciting   (L.)   Eye. 

Perforating  wound  in  cornea  covered  with  epithelium 
and  plugged  by  connective  tissue,  which  contains  blood- 
vessels and  particles  of  pigment.  Bowman's  membrane  is 
torn,  and  its  ends,  which  lie  close  to  one  another,  are 
curled  inwards. 

To  the  deeper  parts  of  the  corneal  cicatrix  both  ends 
of  the  iris  are  adherent,  as  well  as  the  capsule  of  the  lens, 
which  has  been  involved  by  the  original  injury.  The  wide 
interval  between  the  severed  ends  of  Descemet's  membrane 
is  filled  up  with  connective  tissue,  part  of  the  corneal 
cicatrix.  The  anterior  chamber  is  represented  by  a  narrow 
and  irregular  chink,  lying  anterior  to  the  adherent  iris. 

The  iris  is  so  densely  infiltrated  with  lymphocytes  that 
on  a  casual  glance  it  looks  almost  as  if  it  were  the  seat  of 
a  tuberculous  process.  Endothelial  cells  can  also  be 
recognised.  The  ciliary  body  is  also  infiltrated  with 
lymphocytes  and  endothelial  cells,  which  show  some 
tendency  to  a  nodular  arrangement.  The  ciliary  processes 
(also  infiltrated)  are  dragged  towards  the  axis  of  the 
eyeball  by  exudation  extending  across  the  globe. 

The  lens  is  almost  absorbed. 

The  lymphocytic  infiltration  extends  backwards  along 
the  pars  ciliaris  retinas  to  the  choroid,  where  it  tends  to 
form  denser  aggregations  here  and  there.  Neither  giant 
nor  endothelial  cells  can  be  recognised  with  certainty  in 
the  choroidal  infiltration. 

Summary  of  Case. 

A  lad,  oet.  9  years,  sustained  a  penetrating  wound  of 
the  left  cornea,  with  entanglement  of  the  iris  and  hyphamia 
on  August  22nd,  191.']. 

The  family  history  was  strongly  suggestive  of  syphilis  ; 
the  lad's  fades  pointed  in  the  same  direction  ;  and  on  two 
occasions  out  of  three,  the  Wassermann  reaction  was 
returned  as  "  feebly  positive." 

Fifty-five  days  after  the  accident  it  was  found,  almost 
by  accident  as  it  were,  for  the  signs  of  inflammation  were 
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trivial,  that  the  sight  of  the  uninjured  eye  had  deteriorated, 
that  posterior  synechia?  were  present,  and  that  the  intra- 
ocular tension  was  low.  The  wounded  eye  had  by  this 
time  settled  down  into  what  seemed  to  be  a  quiescent 
state.  That  the  synechiae  of  the  uninjured  eye  did  not 
represent  an  antecedent  inflammation  was  shown  by  the 
history  of  the  case,  as  well  as  by  the  fact  that  barely  three 
months  before  the  accident,  the  eye  was  known  to  have 
sight  of  -fig  and  to  be  free  from  morbid  changes. 

Sixty-one  days  after  the  injury,  the  wounded  eye  was 
enucleated,  that  is  to  say,  six  days  after  the  sympathetic 
disease  had  been  first  noticed. 

In  the  five  and  a  half  months  between  October  22nd, 
1913,  and  April  7th,  1914,  six  intravenous  injections  of 
neo-salvarsan  were  made  under  the  influence  of  general 
anaesthesia.  The  dose  was  from  04  grm.  to  0*6  grm. 
After  four  injections  had  been  given,  and  when  the  eye 
already  showed  signs  of  improvement,  the  inunction  of  half  a 
drachm  of  mercurial  ointment  was  made  once  in  the  twenty- 
four  hours.  Meanwhile,  symptoms  have  improved,  while  the 
sight  of  the  affected  eye  has  risen  from  -6^>  to  -3^  and  No.  4 
Jaeger.  The  eye  is  free  from  obvious  inflammation, 
although  it  still  flushes  up  on  examination.  The  pupil  is 
"  excluded,"  a  fine  membrane  is  present  in  the  pupil,  and 
the  tension  is  a  little  minus.    The  disease,  then,  is  not  cured. 

A  differential  blood- count  was  made  after  the  last 
injection  of  neo-salvarsan  had  been  made,  but  whether  the 
findings  are  to  be  considered  as  abnormal  in  a  lad  of 
this  age,  appears  doubtful. 

The  exciting  e}'e,  when  examined  with  the  microscope, 
showed  uveitis  of  the  type  associated  with  sympathetic 
ophthalmitis  (Fuchs).  (Card  specimen.) 

Mr.  Sydney  Stephenson  added  that  the  main  point  about 
this  case  was  that  the  patient,  a  boy,  aet.  9  years,  had  been 
submitted  to  six  injections  of  neo-salvarsan  over  a  period 
covering  five  and  a  half  months  on  account  of  ophthalmitis. 
The  doses  ranged  from  0*4  to  0*6  grm.,  and  the  result  had 
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been  rather  striking  ;  the  vision  had  improved,  and  there 
had  been  corresponding  improvement  in  most  of  the  sym- 
ptoms.     The  case  was  not  yet  cured. 

In  reply  to  the  President's  question,  he  said  that  it  was 
the  sympathising  eye  which  was  improved.  The  exciting 
eye  had  been  removed. 

Mr.  M.  S.  Mayou  related  a  case  of  sympathetic  oph- 
thalmia following  cataract  extraction.  After  the  operation 
had  been  performed  there  was  a  little  striate  keratitis ;  the 
eye  was  not  unduly  red,  but  remained  irritable  for  several 
weeks.  The  pupil  was  not  occluded,  nor  was  the  iris 
completely  bound  down.  After  a  time  the  patient  went 
out  of  the  hospital  and  subsequently  attended  as  an  out- 
patient. On  one  occasion  one  or  two  fine  spots  of  K.P. 
were  observed  in  the  exciting  e}Te.  Some  six  months  after 
the  extraction  the  patient  returned  with  increased  tension. 
There  was  no  K.P.  at  this  time.  The  patient  was  admitted 
to  the  hospital,  and  the  bands  of  capsule  were  divided. 
The  eye  again  became  irritable,  and  about  a  fortnight 
after  the  operation  the  patient  developed  an  iritis  with  an 
adhesion,  and  one  or  two  spots  of  K.P.  in  the  other  eye. 
The  blood- count  was  taken  and  showed  an  increase  of 
leucocytes,  and  the  patient  was  given  "  606,"  whereupon 
in  about  three  weeks  the  condition  cleared  up  both  in  the 
exciting  and  sympathising  eye.  No  visible  K.P.  could  be 
seen  when  she  left  the  hospital,  and  all  photophobia  had 
disappeared.  The  patient  returned  in  about  six  weeks 
with  a  relapse  in  the  sympathising  eye,  the  exciting  eye 
being  quiet.  The  pupil  was  hardly  at  all  updrawn,  and 
vision  was  about  tA>;  a  fine  membrane  was  present  in 
the  pupil,  the  eye  being  quiet.  The  patient  is  still  under 
treatment.  Mr.  Mayou  pointed  out  that  although  the 
"  606  "  might  temporarily  relieve  or  stop  the  symptoms, 
the  disease  might  subsequently  return. 

The  President  said  that  he  supposed  that  in  these  cases 
if  there  was  a  great  amount  of  anatomical  damage,  like 
adhesion  of  the  iris  to  the  pupil,  exudation  over  the  lens, 
etc.,  one  could   hardly  expect  to   get  very    much    result. 


PLATE    XIV. 

Illustrates  Mr.  Edgar  Stevenson's  paper  on  Unusual  Choroido- 
retinal  Changes  (p.  149). 

Fig.  2  shows  the  change  in  the  condition  after  an  interval  of  eighteen 
months. 
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Adlard  &*  Son,  Imfir. 
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Bat  if  these  cases  were  taken  in  hand  early,  before 
anatomical  damage  had  been  done,  the  employment  of 
neo-salvarsan  seemed  to  be  an  excellent  procedure.  It 
had  been  applied  in  the  case  of  a  boy  now  at  the  Bristol 
Eye  Hospital,  but  the  commencement  was  made  late  in  the 
disease  when  the  ciliary  body  had  become  atrophied.  Even 
in  this  case,  however,  although  it  was  taken  late,  the 
general  appearance  of  the  iris  had  improved  and  the 
vision  had  also  become  distinctly  better.  Two  injections 
of  the  neo-salvarsan  had  been  given. 

The  President  thought  that  the  treatment  must  be 
regarded  as  the  most  hopeful  which  could  be  suggested  at 
the  present  moment,  and  the  Congress  felt  much  obliged 
to  Mr.  Stephenson  for  having  raised  the  discussion. 


5.    Unusual  choroido -retinal  changes. 

By  Edgar  Stevenson. 

(With  Plate  XIV.) 

H.  L — ,  aet.  8  years,  sent  by  school  authorities  on 
account  of  defective  vision.  Refraction,  mixed  astigma- 
tism.     Vision,  with  full  correction,  -fy  each  eye. 

Family  history  :  Three  sisters  died  (?)  tubercular  peri- 
tonitis. 

Patient  seemed  to  be  quite  healthy. 

The  pictures  very  fairly  represent  state  of  fundus  at 
two  different  periods  of  about  eighteen  months'  interval. 
The  yellowish  streaks  conveyed  the  impression  of  being 
slightly  raised,  so  that  the  enclosed  portion  of  the  fundus 
seemed  to  be  at  a  lower  level,  giving  the  appearance  of 
a  saucer  formation. 

When  first  seen  the  condition  was  thought  to  be  con- 
genital, but  there  were  marked  changes  in  the  appearances 
when  the  child  was  seen  eighteen  months  later.  Central 
vision  remained  the  same;  field  of  vision  in  both  eyes  had 
always  been  much  contracted,  but  was  not  markedly  worse 
on  the  second  occasion. 
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The  optic  discs  showed  no  signs  of  atrophy,  nor  of  any 
particular  pathological  change, 

The  child's  parents  have  moved  from  the  district,  and 
her  subsequent  history  after  June,  1912,  is  unknown. 

(Gard  specimen.) 


6.    (?)  Massive  tubercle  of  the  iris. 
By  Rutson  James. 

Charles  T — ,  a  healthy-looking  boy,  was  referred  to 
me  on  March  26th,  1914,  at  West  Ham  Hospital,  by  my 
colleague,  Dr.  G.  A.  Troup,  who  suggested  to  me  the 
diagnosis  of  tubercle  of  the  iris,  with  which  I  agreed. 

I  found  fairly  gross  precipitates  (K.P.)  on  the  lower 
part  of  the  right  cornea,  the  pupil  almost  fully  dilated, 
save  at  a  spot  up  and  out  at  about  2  o'clock,  where  there 
was  a  posterior  synechia ;  at  this  spot  there  rose  up  into 
the  anterior  chamber  from  the  anterior  surface  of  the  iris 
the  most  obvious  of  the  two  granulomatous  masses,  the 
other  being  at  the  base  of  the  iris  at  6  o'clock,  almost  in 
the  angle  of  the  chamber. 

Both  masses  projected  forwards,  both  appeared  to  be  of 
a  jelly-like  consistency,  and  both  were  of  a  brownish  colour. 

In  the  larger  mass  a  few  vessels  could  be  seen  with  the 
loupe.  The  tension  was  normal,  a  very  fair  view  of  the 
fundus  could  be  obtained  and  no  gross  lesion  was 
discovered. 

The  vision  was  6  in  each  eye,  and  the  right  eye  was 
healthy. 

The  boy's  appearance  does  not  suggest  inherited  con- 
genita] syphilis;  his  parents  are  alive  and  well,  and  he  is 
the  second  of  three  healthy-looking  children. 

With  the  exception  of  an  enlarged  gland  in  the 
posterior  triangle  of  the  neck,  there  were  no  abnormal 
physical  signs  to  be  detected  anywhere  on  the  body,  and 
Dr.  Troup  assures  me  that  he  can  find  no  evidence  of  pul- 
monary tuberculosis.  The  Wassermann  and  Von  Pirquet 
reactions  are  both  negative.  (Card  specimen.) 
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1.   The  prognosis  in  incipient  cortical  opacities  of 

the  lens. 

By  Walter  H.  Jessop. 

The  prognosis  as  to  the  interference  with  vision  in  a 
case  of  senile  cataract  is  exceedingly  important  to  the 
patient,  and  at  the  same  time  often  very  difficult  to  give. 
The  object  of  this  paper  is  to  try  and  find  out  whether 
there  are  certain  cases  in  which  one  can  safely  tell  the 
patient  that  though  there  are  opacities  in  the  lens,  the 
prognosis  is  good. 

If  there  be  such  cases  which  do  not  tend  to  increase 
rapidly  or  to  produce  complete  cataract,  then  they  ought 
to  be  described  under  some  other  name  than  cataract. 
For  centuries  the  term  cataract  has  been  associated  with 
progressive  blinduess,  and  the  mention  even  of  the  word 
brings  terror  to,  and  often  daily  misery  to  the  patient, 
who  takes  for  granted  that  there  must  be  an  operation  at 
some  time. 

When  I  began  practice  thirty-one  years  ago,  the  advice 
usually  given  to  any  case  of  incipient  senile  cataract,  was 
to  wait  till  one  eye  was  practically  blind  and  the  other 
one  nearly  so.  My  first  eagerly  anticipated  cataract  opera- 
tion in  private  was  to  be  on  an  old  Indian  colonel,  who  had 
been  given  this  usual  advice  for  a  fewstrias  in  the  lenses.  He 
remained  in  Wales  waiting  for  the  desired  operation,  and 
when  he  was  nearly  blind  came  to  town  for  the  operation. 
It  is  true  there  were  a  few  cortical  striae  in  each  lens,  but 
the  blindness  was  due  to  atrophy  of  both  optic  nerves. 
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The  cortical  changes  in  the  lens  I  want  to  draw  atten- 
tion to  are  very  characteristic,  progress  very  slowly, 
affect  vision  very  gradually,  or  not  at  all  ;  in  fact,  the 
vision  has  even  been  known  to  improve. 

They  must  not  be  confounded  with  the  generally 
described  whitish-grey,  flake-like,  sector-shaped,  glisten- 
ing cortical  striae,  broader  near  the  equator  and  tapering 
towards  the  centre  of  the  lens.  These  are  due  to  fatty 
degeneration  of  the  lenticular  fibres,  tend  to  increase 
rather  rapidly,  and  end  in  complete  senile  cataract. 

The  striae  are  thin,  fine,  generally  short,  straight 
lines  ;  dull  dark  grey  in  colour,  by  reflected,  and  black 
by  transmitted,  light.  They  are  situated  in  the  super- 
ficial layers  of  the  cortex  and  apparently  all  in  the  same 
layer  ;  they  are  found  as  a  rule  between  the  periphery 
and  the  equator  of  the  lens,  and  are  often  hidden  by  the 
iris  ;  in  most  cases  they  extend  posteriorly  and  then  corres- 
pond in  position  to  the  anterior  striae. 

They  often  form  a  ring  round  the  lens,  and  may  be 
described  as  an  "  arcus  senilis  lentis  "  ;  the  arch  formed 
is  pointed  or  "  gothic  "  in  contra-distinction  to  the 
"  roman "  form  of  the  arcus  senilis  cornea.  This  con- 
dition is  found  in  most  people  over  seventy  years  of  age, 
and  is  evidently  due  to  senile  degeneration. 

In  some  cases  the  "  arcus  senilis  lentis "  is  the  only 
change  found,  but  in  other  cases  there  are  isolated  striae 
sometimes  extending  towards  or  across  the  centre  of  lens. 
These  striae  do  not  tend  to  coalesce  with  other  striae,  and 
are  all  in  the  same  layer  of  the  lens. 

Looking  through  my  private  case  books  I  have  collected 
fifty  cases  of  this  kind  of  lenticular  opacity,  which  I  have 
watched  for  more  than  four  years. 

The  fifty  cases  consisted  of  twenty-nine  females  and 
twenty-one  males — and  the  ages  were  from  fifty  to  ninety 
years.  The  refraction  was:  myopic  in  fifteen,  myopic 
astigmatism  in  twelve,  hypermetropic  in  nineteen,  hyper- 
metropic astigmatism  in  six,  and  emmetropic  in  seven. 
Of  these  cases  the  following  show  interesting  points: 
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The  case  longest  under  observation  is  88  years  old : 
thirty  years  ago  he  was  told  he  had  cataract,  and  would 
before  long  have  to  be  operated  on.  The  vision  with  cor- 
rection of  compound  myopic  astigmatism  is  still  y^  in 
each  eye. 

A  case,  ret.  55  years,  with  compound  myopic  astigmatism 
has  Y.  ^  partly  in  each  eye.  The  vision  five  years  before, 
when  she  was  told  she  had  "  cataract  in  both  eyes,"  was 
-jn-j-.  The  improvement  may  be  due  to  "suggestion"  or  to 
improved  general  health. 

A  case,  ret.  62  years,  was  told  she  had  cataract  in  both 
eyes  four  years  before  I  saw  her,  and  must  wait  till  she 
was  nearly  blind  before  operation.  She  came  to  me  with 
\  .  <C  (jo  in  each  eye,  but  the  cause  of  blindness  was  chronic 
glaucoma.  There  were  small  cortical  striae  in  each  eye, 
which  have  not  increased  much  since  the  double  iridectomy 
for  glaucoma  six  years  ago. 

In  two  cases  with  small  cortical  strire  the  vision  in  both 
eyes  became  reduced  to  y^-,  but  both  were  due  to  tobacco 
amblyopia.  They  recovered  their  vision  on  leaving  off  the 
use  of  tobacco. 

In  three  cases  deterioration  of  vision  occurred,  but  was 
due  to  senile  changes  at  the  macula  lutea,  and  not  to  any 
increase  in  the  strire. 

Amongst  these  patients  is  one  who  has  had  the  "areas 
senilis  lentis  "  well  marked,  and  has  been  for  the  last  two 
years,  for  a  month  each  year,  under  treatment  abroad  by 
massage  and  ointments.  The  vision,  corrected  by  glasses, 
remains  as  it  was,  practically  normal.  The  patient  says 
she  sees  better  for  the  treatment,  but  this  statement  is 
more  than  probably  due  to  the  fact  that  she  has  been  told 
the  cataract  will  be  cured.  It  is  this  dread  of  going- 
blind  after  being  told  there  is  commencing  cataract  which 
sends  the  patient  to  the  cataract  curer,  who  by  ointments, 
douches,  and  "  suggestion/'  preys  on  the  imagination  and 
the  purse.  I  have  seen  many  patients  who  have  been 
treated  by  ointments  and  massage,  but  have  never  yet  seen 
a  cure  or  marked   change  in  the  appearance  of  the  strire. 
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There  is  no  doubt  that  "suggestion"  is  largely  responsible 
for  the  patients'  saying  they  see  better  after  such  treat- 
ment, and  also  for  the  improvement  of  health  by  change  of 
diet  and  surroundings  abroad. 

Only  this  year  I  heard  of  private  patients  sitting  in  rows 
holding  to  their  eyes  an  eye-cup  with  an  unknown  lotion 
in  it  for  half  an  hour  to  an  hour  with  extreme  care,  as  the 
spilling  of  a  few  drops  of  the  precious  fluid  would  necessi- 
tate a  fresh  start.  Needless  to  say  associated  with  this 
treatment  was  an  electric  battery. 

It  is  also  these  slight  cases  which  too  often  have  been 
"  matured  "  by  operation  and  then  the  lens  removed.  One 
is  glad  to  think  that  the  "  maturation  M  operations  in  such 
cases  have  apparently  seen  their  day  and  have  passed 
away  with  the  iridectomy  which  some  thirty  years  ago 
was  performed  by  certain  oculists  in  every  case  of  com- 
mencing cataract. 

In  conclusion,  may  I  ask  members  of  this  Society  for 
an  opinion  that  there  exist  such  cases  of  cortical  striae 
which  are  excessively  chronic  in  appearance  and  duration, 
and    approximate    to    the    senile    change    "arcus    senilis 

lentis." 

That  the  clinical  appearance  of  these  cases  is  charac- 
teristic, and  in  consequence  such  a  term  as  senile  lenticular 
opacity  might  be  used  instead  of  cataract. 

I  should  also  like  to  advance  the  opinion  that  a  surgeon 
would  be  perfectly  justified  in  saying  these  were  not  cases 
of  (<  cataract  "  if  the  patient  asked  this  question. 

Sir  Anderson  Critchett,  Bart.,  C.V.O.,  said  all  those 
present  would  feel  very  much  indebted  to  Mr.  Jessop  for 
having  brought  forward,  in  tangible  form,  these  facts,  of 
which  members  of  the  profession  had  been  cognizant  for 
years.  As  a  rule  the  narration  of  one  single  case  was 
not  of  very  great  value  for  forming  conclusions,  but  lie 
had  one  in  his  memory  of  so  significant  a  character,  and 
which  made  such  a  deep  impression  on  him,  that  he  would 
relate  it.      A  clergyman,  ret.  48  years,  consulted  a  young 
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oculist,  who  should  be  nameless,  and  he,  fur  some  unknown 
reason,  dilated  the  gentleman's  pupils  and  told  him  he  had 
cataract.  His  condition  was  exactly  that  which  Mr. 
Jessop  had  just  described.  This  pronouncement  put  the 
patient  into  a  state  of  great  agitation  and  nervousness, 
and  in  a  couple  of  hours  he  arrived  at  the  consulting 
room  of  his,  the  speaker's  father,  and  asked  whether  it 
was  true  that  he  had  cataract.  His  father's  reply  was 
that  he  would  not  have  called  the  condition  by  that 
name;  that  he  had  a  few  scratches  on  tbe  margin  of  his 
lens,  but  there  was  not  any  occasion  for  anxiety,  because 
it  would  be  many  years  before  it  affected  the  sight,  if, 
indeed,  it  would  ever  do  so,  and  he  did  not  think  it  would. 
The  clergyman  said  he  was  very  anxious  and  nervous 
about  it,  and  asked  when  he  should  come  again,  and  the 
reply  was  "  come  in  a  year,  if  you  like."  To  that  he 
replied  that  he  would  be  in  a  terrible  state  of  torture  until 
he  knew  whether  it  really  was  a  case  of  cataract  or  not, 
and  added  that,  unlike  many  of  his  brethren,  he  was  well 
off,  and  therefore  he  would  much  prefer  to  come  again  in 
three  months'  time.  His  father  rejoined  that  if  he  insisted 
on  it,  having  put  it  in  that  way,  he  would  see  him  again 
in  three  months.  He  duly  appeared  again  at  the  arranged 
date,  and  the  condition  appeared  to  be  exactly  the  same. 
He  wanted  to  come  for  the  third  time  in  three  months, 
but  that  his  father  declined,  saying  that  it  must  be  at 
least  a  six  months'  interval,  as  his  conscience  would  not 
allow  him  to  take  a  fee  under  such  circumstances.  That 
gentleman  used  to  come  regularly  at  six  months'  intervals. 
Though  his  father  was  not  in  the  habit  of  talking  of  his 
cases,  he  spoke  of  this  one,  because  it  was  so  exceptional 
for  a  person  to  insist  upon  coming  every  six  months  and 
pay  fees  when  there  was  really  no  necessity  for  it.  On 
the  death  of  his  father,  he  passed  under  his,  the  speaker's, 
care.  His  age  was  forty-eight  when  he  first  came,  and 
eighty-six  when  he,  Sir  Anderson,  last  saw  him ;  and 
with  the  exception  of  the  fact  that  from  time  to  time  his 
presbyopia  had  increased  and  he  required  hypermetropic 
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correction  as  well,  his  distant  vision  remained  practically 
the  same  throughout  the  whole  of  that  time.  It  would 
not  be  difficult  for  members  to  imagine  what  would  have 
happened  to  such  a  patient,  who  did  not  mind  paying,  if 
he  had  fallen  into  the  hands  of  one  of  the  gentlemen  who 
had  been  alluded  to  already. 

Prof.  Landolt  (Paris)  felt  sure  members  would  wish 
to  thank  Mr.  Jessop  for  having  brought  this  subject  before 
the  congress. 

Mr.  J.  B.  Story  (Dublin)  said  this  was  a  question  not  of 
diagnosing  or  treating   a    disease,  but   of   diagnosing  and 
treating  a  patient.      What  we  want  to   know  is   the  best 
method  of  treating  the   patient    who    has    these    strise   of 
opacity  in  the  lens.      All  ophthalmic  surgeons  are  familiar 
with   the   condition.        Many  years  ago  his    practice  had 
been  to  tell  the  patient  there  was  no  cataract,  but  it  often 
happened  that  subsequently  another  specialist  was  consulted 
who  informed  the  patient  that  cataract  was  present.      The 
result  of  course   was  that  the  patient  went  about  saying 
"  I  consulted  Mr.  Story,  who  said   I  had  no  cataract,  so 
then  I  went  to  another  specialist,  and  he  told  me  I  had," 
and  consequently,  in  such  cases,  his  reputation  suffered.     If 
the  ophthalmological  world  would  unite  and  unanimously 
adopt  the  standpoint  that  an  opacity  in  the  crystalline  lens 
which,  in   the  opinion  of  the  observer,  was  not   a  progres- 
sive one,  should  not  be  called  cataract,  there  would  be  no 
difficulty  in  regard  to  these  cases.      But  it  must  be  remem- 
bered that  a  certain  class  of  patient  is  never  satisfied  unless 
a  name  is  given  to  the  condition  from  which  he  is  suffering, 
and  indeed  it  seems  that  the  most  popular  name  among  this 
class  is  cataract.      If  the  ophthalmic  surgeon  says  the  con- 
dition is  incipient  cataract,  and  the  patient  is  advised  to 
come  back  for  inspection  in  a  year  or  two   or  three  years' 
time,  siicli  a  patienl  is  usually   satisfied.      He   knew  some 
people  whom  he  had  seen  twenty  years  ago,  and  who  were 
still   happy  in  ignorance  of   the   fact  that  opacities   were 
marked  in  their  lenses.      But  members  should  not  forget  the 
class  of  patient  who  is  pleased  to  know  that  there  is  some- 
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thing  "incipient"  present,  and  that  it  would  be  well  to  come 
back  again  for  further  inspection,  and  notwithstanding 
Mr.  Jessop's  paper,  he  feared  it  would  in  many  cases  be 
necessary  to  continue  that  innocuous  practice. 

Mr.  Leslie  Paton  said  he  had  not  the  good  fortune  or 
misfortune  to  be  able  to  refer  to  an  experience  of  thirty  or 
forty  years,  but  he  had  an  experience  fairly  early  in  his 
career  which  brought  home  to  him  very  vividly  the  point 
under  discussion.  In  1904  he  saw  an  old  gentleman  from 
Australia,  who  in  1878  had  been  in  this  country  and  had  seen 
a  very  distinguished  ophthalmic  surgeon,  who  told  him 
he  had  cataracts.  He  was  to  go  back  to  Australia  and 
return  in  two  years'  time  for  operation.  He  came  back  in 
1904,  and  then  his  vision  was  §■  in  each  eye.  The  changes 
were  very  much  of  the  type  which  Mr.  Jessop  had  just 
described,  i.  e.  small  linear  opacities  at  the  edge  of  the 
lens.  Dr.  Story  had  referred  to  the  difficulty  of  knowing 
what  to  tell  such  people.  He  admitted  it  was  a  little  diffi- 
cult sometimes,  and  one  had  to  be  guided  by  the  character 
of  the  patient,  but  he,  the  speaker,  had  adopted  a  plan 
which  might  be  useful  to  others.  When  people  came  with 
the  appearances  which  were  now  under  discussion  he  told 
them  that  they  had  small  opacities  in  the  lens,  but  that  if 
the  lenses  of  old  people  over  sixty  years  of  age  were  care- 
fully examined,  most  of  them  would  be  found  to  show  this 
condition  in  some  degree.  In  the  majority  of  cases  it  did 
not  mean  anything  at  all.  Though  in  every  case  it  might 
not  be  absolutely  accurate  to  say  that,  it  often  satisfied 
the  patient,  relieved  him  of  his  present  anxiety,  and  at 
the  same  time  made  him  feel  that  his  visit  had  not  been 
altogether  in  vain.  Moreover,  if  after  such  advice  from 
an  ophthalmic  surgeon,  they  were  told  by  others  that  a 
cataract  was  present,  they  were  in  a  better  position  to 
judge  the  value  of  the  opinion.  It  was  quite  true  that  in 
many  cases  over  sixty  years  of  age  some  small  opacities 
could  be  found  if  carefully  searched  for,  and  no  one  would 
deem  it  necessary  on  that  account  to  utter  to  such  people 
the  ominous  word  "  cataract." 
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Dr.  Gr.  F.  Alexander  suggested  that  frequently  in 
very  young  people  one  found  such  spicules  of  opacity,  and 
that  they  were  in  very  many  cases  congenital,  and 
persisted  throughout  life,  increasing,  no  doubt,  as  age 
progressed. 

Mr.  Johnson  Taylor  remarked  that  Sir  Anderson 
Critchett  had  mentioned  a  remarkable  case,  and  he,  the 
speaker,  had  a  still  more  remarkable  one.  Some  years 
ago  he  saw  the  wife  of  a  very  rich  banker  in  a  city 
in  East  Anglia,  who  had  some  trouble  in  her  eye. 
He  detected  some  striae  in  the  lens,  but  she  got  on 
very  well.  She  was  unfortunate  enough  to  be  in  the 
Slough  railway  accident,  while  going  to  see  her  son  at 
Eton,  and  after  the  accident  she  was  taken  to  Slough 
Hospital.  Among  other  troubles  following  the  accident, 
she  had  paralysis  of  one  or  two  of  the  muscles  of  her  eye, 
and  she  ultimately  came  under  the  care  of  Sir  David 
Ferrier.  Sir  David,  being  an  expert  with  the  ophthal- 
moscope, examined  her  with  the  instrument,  and  discovering 
something  abnormal  about  her  lenses,  referred  her  to  a 
certain  ophthalmic  surgeon,  well  known  to  the  Society. 
On  examining  her  he  at  once  declared  that  she  had  cata- 
ract, and  must  be  operated  upon  within  three  weeks. 
She  thereupon  wrote  to  him,  Mr.  Taylor,  telling  him 
that  he  had  never  informed  her  that  she  was  the  subject 
of  cataract.  His  reply  to  the  lady  was  that  he  had 
observed  some  slight  change  in  her  lenses  for  years,  but 
that  the  ophthalmic  surgeon  whom  she  had  seen  had  no 
business  to  call  the  condition  cataract.  She  was  not  operated 
upon  in  three  weeks  as  advised,  but  came  to  see  him  on  a 
few  occasions  afterwards.  On  her  last  visit  she  asked  if 
she  might  resume  her  sketches,  and  she  was  then  still  in 
statu  quo.  She  had  been  much  upset  by  the  expression 
of  opinion  of  the  well-known  ophthalmic  surgeon.  He 
agreed  that  the  term  "  cataract "  should  be  employed 
very  guardedly ;  it  was  better  to  tell  patients  with  this 
condition  that  they  had  a  few  cracks  or  flaws  in  their 
lenses,  and  refrain  from  using  the  term  "  cataract/' 
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Dr.  George  Mackay  (Edinburgh)  thought  this  question 
was  one  of  tactful  dealing  with  one's  patients.  If  the 
ophthalmic  surgeon  did  not  make  clear  to  the  patient 
what  was  the  matter,  he  exposed  himself  to  the  difficulty 
which  had  been  indicated  by  Mr.  Story.  If  a  patient 
went  on  to  somebody  else  who  was  not  influenced  by  the 
rulings  of  the  Ophthalmological  Society  or  by  any  pro- 
fessional agreement  amongst  skilled  men,  the  ophthalmic 
surgeon  might  be  placed  in  a  false  position.  It  would  not 
greatly  enlighten  a  layman  to  tell  him  that  he  had  "  arcus 
senilis  lentis."  His  own  practice  was  to  be  frank  with 
patients  in  these  matters,  and  if  he  found  an  opacity  he 
drew  a  little  sketch  to  show  the  patient  its  character  and 
effect,  and  if  the  condition  was  such  as  had  been  described 
by  Mr.  Jessop  he  told  the  patient  that  it  was  unlikely  to 
interfere  with  vision,  and  there  was  no  need  to  attach 
importance  to  it.  Sir  Anderson  Critchett  had  mentioned 
a  striking  case,  and  his  own  first  experience  in  practice 
had  been  not  less  striking.  His  brass-plate  had  scarcely 
been  up  twenty-four  hours  when  he  was  summoned  to 
see  a  distinguished  University  professor  at  his  own  house. 
This  gentleman  had  been  in  rather  delicate  health  for 
many  years,  and  after  residing  in  Algiers  for  a  winter  had 
developed  some  weakness  in  his  eyes  attributed  to  the 
glare  of  white-walled  houses  and  dust  of  the  roads.  He 
was  seen  by  Dr.  Mackay\s  old  master  and  friend, 
Dr.  Argyll  Robertson.  It  was  a  genuine  case  of  incipient 
cataract,  and  Dr.  Robertson  told  him  so.  But  he  went 
further  and  did  what  no  one  should  do  ;  he  prophesied. 
This,  his  first  case,  involved  the  speaker  in  very  great  diffi- 
culty, because  the  old  professor  had  cataract  and  had  been 
suffering  from  it  for  twenty  years,  but  had  never  required 
operation.  He  had  been  told  by  Dr.  Robertson  that  he 
would  require  operation  before  the  winter  session  was 
ended  in  the  year  in  which  it  was  discovered  to  be  present. 
But  at  the  end  of  the  winter  the  patient  found  himself  no 
worse,  and  was  able  to  continue  his  lectures.  A  few  years 
later,  finding  his  vision  had  deteriorated,  he   did   not   go 
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back  to  the  man  who  had  predicted  that  an  operation 
would  be  required  so  soon,  but  invited  a  well-known 
Glasgow  ophthalmic  surgeon  to  see  his  eyes.  This  oculist, 
finding  he  had  to  deal  with  a  timid,  myopic  old  man, 
thought  the  safest  plan  to  adopt  was  to  tell  him  that  he 
had  cataract.  He,  Dr.  Mackay,  was  thus  confronted 
with  two  distinct  opinions  ;  one,  that  the  patient  had 
cataract,  the  other,  that  he  had  none.  The  patient 
inclined  to  the  latter  view.  As  the  best  means  out  of  the 
difficulty  he,  Dr.  Mackay,  insisted  upon  calling  the 
Glasgow  oculist  to  a  consultation  and  said  to  him,  "  What 
is  your  opinion  now  ?  "  The  presence  of  advanced  cataract 
was  then  admitted,  and  although  no  operation  was  ever 
permitted,  a  more  honourable  understanding  was  arrived 
at.  He  brought  that  case  forward  as  an  illustration  of 
the  difficulties  which  the  ophthalmic  surgeon  sometimes 
met  with,  and  the  false  position  in  which  any  practitioner 
might  be  placed  unless  he  and  others  concerned  were 
perfectly  frank.  He  repeated  that  instead  of  using  words 
for  the  condition  which  would  be  obscure  to  the  patient, 
it  was  generally  better  to  make  a  sketch  of  what  was  seen 
and  explain  what  it  probably  meant  to  the  patient  or  his 
friends. 

Mr.  Rowan  said  that  probably  every  member  had  had 
experience  of  the  kind  of  case  now  under  discussion.  He 
had  found  a  way  out  by  informing  the  patients  that  they 
had  specks  there ;  he  had  always  refrained  from  telling 
patients  that  they  had  cataract,  or  from  giving  a  name  to 
the  condition.  But  if  pressed  very  hard  for  a  name  he 
told  them  they  had  what  was  sometimes  called  cataract, 
but  it  was  merely  slight  specks  inside  the  eye  which  were 
unlikely  to  come  to  anything,  and  he  ended  by  saying  "  as 
you  press  me  to  tell  you,  it  is  there,  but  it  need  not  cause 
you  any  worry/'  One  case  in  point  was  that  of  an 
elderly  lady,  whom  he  had  known  ten  or  twelve  years, 
who  had  what  was  known  as  cataract,  but  she  had  no 
knowledge  of  its  existence;  she  read,  knitted,  sewed,  and 
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enjoyed    life    generally,  without    any  suspicion   of   having 
the  terrible  condition  called  cataract. 

He  informed  her  eldest  son  that  she  was  not  to  be  told 
what  was  the  condition  of  her  eyes,  and  that  if  he  took  his 
mother  to  consult  another  ophthalmic  surgeon  he  should 
warn  that  gentleman  that  he  would  be  at  liberty  to  say  the 
patient  had  cataract,  but  that  the  mother  should  not  be  told, 
because  the  condition  present  had  existed  for  years.  In 
that  way  one  could  protect  oneself  and  one's  reputation, 
and  observe  developments  in  a  friendly  way.  The 
patient's  own  family  doctor  should  be  told  the  condition 
of  affairs  in  every  case ;  and  if  the  friends  of  the  patient 
were  warned  there  would  be  little  or  no  trouble. 

By  avoiding  the  use  of  the  term  "  cataract "  for  these 
cases  the  patients  were  often  saved  years  of  unnecessary 
anxiety  and  worry. 

Mr.  C.  Wray  reminded  members  that  Mr.  Jessop's 
contention  was  in  favour  of  more  accurate  diagnosis,  so 
that  patients  Avith  such  changes  in  the  lens  might  be 
reassured,  and  told  positively  that  there  was  no  danger. 
The  debate  had  drifted  on  to  the  question  of  the  ex- 
pediency of  telling  them  or  their  friends.  These  patients 
often  ask  the  question,  "  Have  I  a  cataract  ? "  Some 
who  had  spoken  assumed  there  were  but  two  courses 
open,  either  to  admit  they  had  it  or  to  say  they  had  not, 
but  it  did  not  follow  at  all  that  we  should  do  one  or  the 
other.  Opacities  in  the  lenses  did  not  necessarily  imply 
that  the  patients  were  suffering  from  cataracts,  and  even  if 
they  were,  and  the  question  were  asked  pointedly,  the 
answer  need  not  be  in  the  affirmative  in  every  instance,  as 
the  patients  may  be  told  that  some  attention  to  the 
general  health  is  necessary,  with,  perhaps,  a  lotion  to  be 
used  for  a  little  time.  If  the  changes  were  obviously 
progressive,  however,  he  did  not  agree  with  the  ultra-con- 
servatism which  was  so  largely  practised.  An  immense 
amount  of  work  had  been  done  on  the  lens  during  the 
last  two  or  three  years,  and  especially  in  France  and 
Germany.       He    had    ordered    Dors'    lotion    for    a  large 
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number  of   patients   with  progressive  lens  changes.      No 

patient  was  told  he  had  incipient  cataract  until   operation 

was  imminent.    His  practice  was  to  order  suitable  glasses 

and  the  above-mentioned  lotion.    No  promises  of  improved 

vision  were    ever  made,  and  the  patients  were  not  even 

told  that  they  had  cataract,  so  that  the   applications  were 

made  with  the   same  feeling  that  others  used  theirs,  i.e. 

as  a  matter  of  course.      Within  the  last  three  months  he 

had   seen    at  least  three   cases  in  which  vision  improved 

from  -fg  or  -P±  to  -^  without  a  glass.      He  did  not  meet 

with   success  once  in  fifteen   times,  but  the  patients  were 

happier  than   they  would  have  been   had  they  been  told 

they  had   cataract,  or  even  allowed  to  consider  that  they 

had  an   eye  disease  which  it  was  considered  worth  while 

to   try  and   help.      In   the   latter    case    they   would   have 

gone  elsewhere,  and   have  been  told,  no  doubt,  that  they 

were  suffering  from  cataract. 

Mr,  Jessop  replied  that  he  feared  Mr.  Wray's  remark 
was  true,  that  the  discussion  had  wandered  away  from  the 
chief  purpose  of  the  paper.  The  question  he  set  out  to 
ask  was,  were  there  cortical  lenticular  opacities  which  one 
could  say  were  not  likely  to  increase  quickly  and  would 
probably  never  become  a  complete  cataract  ?  He  thought 
there  were,  and  that  they  were  in  appearance  and 
structure  the  same  as  the  condition  known  as  "arcus 
senilis  lentis."  The  observation  of  the  fifty  cases  of  his 
own  showed  that  they  did  not  necessarily  tend  to  get 
worse,  and  if  in  these  cases  vision  rapidly  deteriorated  it 
was  due  to  something  independent  of  the  condition  under 
discussion.  He  had  seen  cases  with  such  stria)  in  which 
an  iridectomy  for  glaucoma  had  been  done  without  the 
striae  increasing  afterwards.  And  if  there  were  such 
cases,  had  one  any  right  to  say  that  they  were  any  more 
than  a  senile  degeneration  of  the  lens  ?  As  to  making 
patients  understand  such  a  term  as  u  arcus  senilis  lentis  " 
the  easiest  way  was  to  show  them  the  "  arcus  senilis 
cornea w  and  tell  them  this  had  not  increased.  He, 
Mr.  Jessop,  had  a  strong  feeling  that  these  cases  should  not 
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be  called  cataract.  Indeed,  "  cataract "  as  a  term  for  all 
structural  changes  in  the  lens  or  capsule  was  thoroughly 
unscientific. 


2.   A  case  of  senile  cataract  with  two  nuclei. 

By  J.  Gkay  Clegg. 

In  1904, 1  had  a  hospital  patient,  L.  C — ,  male,  about  70 
years,  who  was  suffering  from  senile  cataract  of  the  right 
eye.  By  focal  illumination  it  was  observed  that  one  had 
to  deal  with  the  hard  dark-brown  variety. 

I  operated  by  the  usual  method,  and  after  performing 
iridectomy  I  opened  the  anterior  capsule  by  a  cystotome. 
On  expression  a  dark-brown  nucleus  escaped.  Further 
stroking  movements  to  press  out  the  cortex  resulted,  much 
to  my  surprise,  in  the  appearance  of  a  second  nucleus, 
also  dark-brown  and  about  equal  in  size  to  the  first.  The 
operation  was  completed,  and  nothing  further  worthy  of 
note  occurred. 

On  examination,  one  nucleus,  which  I  took  to  be  the 
anterior  one,  was  exactly  of  plano-convex  shape,  but  the 
other,  the  posterior,  was  in  the  form  of  a  positive  meniscus 
with  a  small  elevation  at  the  centre  of  the  concave  surface. 
Each  nucleus  measures  5  mm.  in  diameter. 

It  is  difficult  to  account  for  the  formation  of  a  double 
nucleus.  It  is  inconceivable  that  a  normally  formed  single 
nucleus  could  have  split  in  two,  by  any  process  resembling 
that  present  in  the  softening  and  liquefaction  of  the  cortex 
of  the  Morgagnian  type. 

The  factors  that  determined  the  presence  of  two  nuclei 
must  have  been  active  at  quite  an  early  period,  certainly 
before  the  twenty-fifth  year,  at  which  age  definite  gross 
hardening  is  recognisable  in  the  centre  of  the  normal 
crystalline  lens.  I  consider  that  the  factors  necessary 
must  have  been  operative  much  earlier,  for  the  central 
portion   of  a  lens  is   the   oldest  part,  growth  continually 
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taking  place  within  the  confined  space  of  the  capsule,  and 
the  older  inelastic  fibres  show  evidence  of  sclerosis  and 
dehydration  microscopically  long  before  twenty-five.  I 
can  just  conceive  that  the  lens  fibres  which  all  originate 
from  the  cells  just  behind  the  anterior  capsule  might 
become  folded  after  elongation  round  two  foci  but  these 
would  necessarily  be  lateral  to  one  another.  The  shape 
of  the  nuclei  in  this  case  prove  absolutely  that  they  were 
placed  one  anterior  to  the  other  and,  therefore,  it  seems 
to  me  that  the  only  possible  explanation  is  that  the 
proliferating  cell  layer  which  is  normally  confined  to  the 
anterior  surface  must  have  extended  round  the  posterior 
surface  also  and  therefore  have  been  continuous  in  every 
direction.  The  elongating  cells  from  the  anterior  surface 
meeting  similar  ones  from  the  posterior  resulted  in  the 
formation  of  two  equally  old  centres  of  sclerosis.  Unfor- 
tunately as  might  be  expected,  there  is  no  knowledge  of 
the  condition  of  the  eye  or  its  refraction  previous  to  the 
onset  of  cataractous  changes,  nor  yet  can  I  give  any 
information  about  the  other  eye. 

Mr.  Treacher  Collins  said  that  he  published,  in  1890, 
in  vol.  x  of  the  Transactions  of  the  Society,  a  drawing  of 
a  section  of  a  cataractous  lens  which  he  thought  threw 
some  light  on  the  peculiar  condition  described  by  Mr. 
Clegg,  and  seemed  to  offer  a  somewhat  different  explana- 
tion as  to  its  causation  from  the  one  put  forward  by  that 
gentleman.  In  his  section  he  found  a  band  of  degenera- 
tion running  transversely  across  the  nucleus  of  the  lens 
from  side  to  side,  splitting  it  definitely  into  two.  It  was 
thus  divided  into  two  plano-convex  bodies,  one  lying  in 
front  of  the  other,  such  as  Mr.  Gray  Clegg  found  in  his 
case,  and  which  he  spoke  of  as  two  nuclei.  A  similar 
condition  in  a  cataractous  lens  had  since,  he  believed, 
been  recorded  elsewhere. 

Lieut. -Colonel  Elliot  said  that  in  Madras  from  20  per 
cent,  to  30  per  cent,  of  the  cataract  cases  were  Morgag- 
nian.   There  he  had  seen  cataracts  of  which  he  had  never 
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been  able  to  find  the  nucleus,  however  carefully  it  was 
searched  for ;  yet  among  all  of  them — some  2000  perhaps 
— he  had  never  seen,  clinically,  anything  approaching  this 
split  condition. 

Mr.  Gray  Clegg  replied  that  this  was  not  definitely  of 
Morgagnian  type ;  there  was  soft  cortex,  in  addition  to 
the  nuclei,  which  came  away. 


3.   Two  cases  of  ectopia  lentis. 
By  Charles  Wray. 

G.  T — ,  set.  9  years,  a  schoolboy,  with  ectopia  lentis. 
Vision  is  less  than  -^w  in  each  eye.      J.  1  at  4  in. 

R  =  c  —  3  sph.  3%. 

L  =  c  -  2-50  sph.  ^. 

The  keratometer  shows  0  75  of  astigmatism. 

With  contracted  pupils,  vision  is  entirely  through  the 
lens,  although  the  equator  is  visible.  On  shading  the  eyes 
the  aphakic  area  of  the  pupil  is  quite  distinct.  On  com- 
plete dilatation  of  the  pupil  the  aphakic  crescents  are  very 
wide  and  occupy  not  much  less  than  half  the  entire  area. 
The  details  of  the  fundus  are  seen  by  means  of  a  +  10  sph., 
and  when  the  examination  is  made  with  a  +  20  sph.  and 
the  electric  ophthalmoscope  is  used  the  fibres  of  the 
suspensory  ligaments  are  seen  with  great  distinctness,  free 
from  all  irregularities  and  functioning  well,  as  is  proved 
by  the  boy  reading  J.  1  at  4  in.  The  lens  appears  normal, 
but  its  position  is  strongly  suggestive  of  pressure  on  the 
ciliary  body.  In  view  of  its  position  the  question  of 
operation  arises,  as  it  would  seem  unlikely  that  the  eyes 
will  remain  indefinitely  in  their  present  condition. 

A.  L — ,  set.  17  years,  was  seen  at  the  Croydon  General 
Hospital  seven  years  ago.  Both  lenses  were  subluxated 
slightly.  Vision,  however,  could  not  be  improved  beyond 
£0,  and  the  glass  preferred  was  +10  sph. 

At  the  present  time  the  keratometric  reading  is, 
R.  2-25  ax.  85°  =  175  ;  L.  6  ax.  95°  =  5. 
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The  tension  in  the  right  eye  is  slightly  reduced.  The 
equator  of  the  lens  is  about  the  level  of  the  centre  of 
the  pupil ;  the  lens  is  displaced  downwards,  falls 
slightly  backwards  into  the  vitreous  and  is  freely  movable. 
The  suspensory  ligament  seems  to  have  disappeared 
between  the  upper  equator  and  the  ciliary  attachment. 
The  lens  is  transparent  and  perhaps  a  little  larger  than 
usual.  The  iris  is  tremulous  and  in  a  bright  light  the 
pupil  is  about  2'5  mm.  in  diameter  and  reacts  fairly 
well  to  light.  Under  high  magnification  a  number  of 
floating  opacities  can  be  seen  in  the  vitreous  and  doubtless 
as  the  lens  floats  easily  there  is  considerable  liquefaction 
of  that  structure.  The  disc  can  be  seen  distinctly,  but 
there  is  no  suspicion  of  glaucomatous  cupping.  The 
main  clinical  feature  is  that  the  patient  has  occasional 
attacks  of  blindness  which  disappear  after  he  has  rested 
on  his  back  for  an  hour  or  two.  Vision  with  +  13  sph. 
c  +  2-5  ax.  35°=  &  (?). 

For  similar  attacks  in  the  left  eye  the  lens  was 
removed  by  Mr.  James  two  years  ago.  Vision  with 
+  13  sph.  c  +  6  cyl.  ax.  10°  =  x-2  (?).  A  few  vitreous 
opacities  are  present,  but  not  more  than  in  the  other  eye. 
The  pupillary  area  is  clear.  There  is  no  cupping  of  the 
disc,  and  T.  is  n.,  or  perhaps  a  shade  lowered. 

Mr.  C.  Wray  said  that  his  object  in  showing  these 
cases  was  to  obtain  the  opinion  of  the  Society  as  to 
whether  an  operation  should  be  done  or  not. 

One  of  the  cases  of  ectopia  lentis  was  extremely  inter- 
esting and  had  been  operated  on  by  Mr.  James.  The 
patient  had  attacks  of  glaucoma  which  could  be  warded 
off  by  getting  him  to  lie  flat  on  his  back.  He  subse- 
quently had  a  severe  attack  which  resulted  in  the 
operation.  What  Mr.  James  had  to  deal  with  was  not 
merely  a  displaced  lens  but  glaucoma,  a  softened  vitreous, 
and  probably  disease  of  the  ciliary  body.  All  things 
considered,  the  result  had  been  excellent  and  the  question 
arose  as  to  the  expediency  of  operating  on  the  other  eye. 
The  advice   usually  tendered  in  such   cases  was  mostly  to 
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the  effect  that  it  was  best  to  leave  matters  alone,  but 
Mr.  Wray  strongly  urged  that  such  patients  should  be  warned 
that  the  glaucomatous  condition  was  a  dangerous  one, 
and  that  these  obscurations  could  not  go  on  indefinitely 
without  compromising  the  safety  of  the  eye.  In  severe 
ectopia  the  prospects  were  such  that  it  would  seem  wiser 
to  operate  before  the  vitreous  became  fluid  and  the  ciliary 
body  diseased.  What  was  dreaded  was  escape  of  the 
vitreous  after  the  keratotomy,  and  the  prognosis  therefore 
depended  upon  the  likeliness  of  this  occurrence.  As  regards 
extraction  of  the  transparent  lens  in  cases  of  severe  ectopia, 
no  figures  were  available  and  the  nearest  approach  was 
in  the  operative  treatment  by  extraction  of  the  lens 
in  high  myopia.  Distler  in  thirty-six  cases  had  escape  of 
vitreous  in  four.  There  was  post-operative  hasmorrhage 
in  eight,  but  such  eyes  would  be  much  more  predisposed 
to  haemorrhage  than  severe  cases  of  ectopia. 

Mr.  Wray  had  operated  on  a  number  of  animals'  eyes 
after  previously  dislocating  the  lens,  and  had  been  much 
struck  by  the  ease  with  which  such  lenses  could  be 
removed  without  loss  of  vitreous. 

In  the  case  of  the  nine  years'  old  boy  with  the  equator 
of  the  lens  in  the  middle  of  the  pupil  and  the  opposite 
edge  wedged  between  the  vitreous  on  the  one  hand, 
and  the  ciliary  body  on  the  other,  was  it  possible  to 
give  a  good  prognosis  ?  Was  it  therefore  wise  to  let  the 
patient  spend  the  next  thirty-five  or  forty  years  with  the 
dread  of  impending  blindness,  and  with  the  practical  cer- 
tainty that  operation  would  be  required  at  a  period  of  life 
when  he  would  probably  be  responsible  for  others  beside 
himself. 


4.    The  treatment  of  dislocation  of  the  lens. 

By  Charles  Wray. 

Ectopia   lentis    occurs   once   in   5000   cases.      D'Oench 
says    the    lenses    remain   clear  in   80   per   cent.,   but   the 
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statement  has  not  been  corroborated.  Even  when  dis- 
located they  may  be  transparent  for  many  years,  as 
De  Wecker  saw  a  case  in  which  a  lens  remained  clear 
in  the  vitreous  for  eight,  and  Jaeger  one  in  which  it 
remained  clear  for  thirty.  Ewing  was  able  to  follow  a 
case  of  ectopia  for  twenty-six  years,  at  the  end  of  which 
time  the  patient  could  see  -^  with  one  eye  and  -^ 
with  the  other.  That  a  lens  slightly  displaced  may 
remain  clear  for  an  almost  indefinite  period  is  probable,  but 
when  the  displacement  is  considerable  so  that  the  edge  is 
seen  in  the  undilated  pupil  the  prognosis  is  grave.  Bahr, 
of  Mannheim,  refers  to  two  old  men  in  whom  the  lenses 
presented  in  the  middle  of  the  pupil.  Both  suffered  from 
diplopia  until  (apparently  recently)  the  lenses  became 
cataractous,  and  Weill,  in  the  same  debate,  referred  to 
a  luxation,  in  a  patient  aet.  70  years,  but  the  interest  of  this 
case  is  less  on  account  of  the  age  of  patient  than  from  the 
fact  that  the  attachment  was  below,  and  the  instillation  of 
a  mydriatic  resulted  in  the  lens  falling  into  the  anterior 
chamber.  In  the  literature  of  subluxation  a  number  of 
cases  are  recorded  in  which  good  vision  has  persisted,  but 
the  great  bulk  of  it  is  devoted  to  accounts  of  extractions 
on  account  of  glaucoma.  As  the  disease  is  rare  and  the 
statistics  are  highly  unsatisfactory,  the  prognosis  in  any 
given  case  must  be  based  upon  the  conditions  actually 
present  in  the  patient.  Those  that  most  affect  the  prog- 
nosis are  :  (a)  High  myopia,  and  especially  in  young  sub- 
jects; (b)  the  condition  of  the  suspensory  ligament;  (c) 
the  mobility  of  the  lens  ;  (d)  the  amount  and  direction  of 
the  displacement. 

In  slight  cases  of  subluxation  there  is  very  properly  a 
disinclination  to  do  more  than  order  glasses  and  advise  as 
to  a  suitable  occupation.  It  is  also  well  to  warn  the 
patient  not  to  look  out  of  the  carriage  windows  when  the 
train  is  in  rapid  motion.  The  mildest  forms  are  mostly 
discovered  when  there  is  a  discrepancy  between  the 
keratometer  and  retinoscopic  findings.  In  a  case  of  my 
own   the  keratometer  showed  an  absence  of  astigmatism, 
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but  the  retinoscopic  and  subjective  tests  showed  4  D  of 
astigmatism  against  the  rule.  Vision  should  be  noted  with 
small,  medium,  and  dilated  pupils  before  instilling  the 
mydriatic ;  the  examination  should  be  made  under  euph- 
thalmine,  and  especially  in  middle-aged  persons,  as  the 
effect  is  easily  controlled  by  eserine.  If  vision  be  satis- 
factory through  the  lens  and  the  prognosis  is  good,  glasses 
are  ordered,  but  if  the  aphakic  part  of  the  pupil  has  to 
be  used  for  visual  purposes  the  question  of  an  optical 
iridectomy  may  arise  if  contraction  of  the  pupil  under 
strong  light  interferes  with  vision  at  all  seriously.  The 
operation  has,  however,  the  great  demerit  of  leaving  the 
corpus  delicti  untouched.  In  the  case  of  the  larger  dis- 
placements the  suspensory  ligament  is  of  necessity  much 
attenuated,  and  the  danger  of  rupture  will  be  considerable, 
and  especially  if  the  lens  be  movable  or  the  patient  have  a 
considerable  amount  of  myopia.  The  absence  of  references 
to  sphincterectomy  and  optical  iridectomy  in  the  literature 
is  somewhat  suggestive,  but  happily  it  is  possible  to  obtain 
an  artificial  pupil  by  a  safer  method  than  any  in  common 
use.  The  procedure  is  as  follows  :  The  fullest  possible 
dilation  of  the  pupil  is  effected  by  means  of  euphthalmine, 
after  which  a  knife-needle  is  introduced  2*5  mm.  from  the 
corneal  margin  and  passed  under  the  iris.  The  cutting 
edge  of  the  knife  is  then  turned  forward  and  the  iris  cut 
against  the  cornea.  To  make  the  narrowest  possible 
coloboma  the  cut  should  be  in  the  direction  of  the  radial 
fibres  of  the  iris,  but  if  a  broader  one  is  needed  the  cut  is 
made  diagonally  across  them.  The  same  operation  is 
applicable  in  cases  of  iris  bombe  and  closed  pupil  when 
an  ordinary  iridectomy  is  dangerous.  In  most  cases  of 
subluxation  in  which  the  above  operation  is  of  use,  euph- 
thalmine, with  dark  glasses  temporarily  will  answer  equally 
well,  but  in  middle  life  and  not  infrequently  much  earlier 
mydriatics  are  dangerous,  as  is  proved  by  the  incidence  of 
glaucoma. 

When  dislocation  is  apprehended,  or  the  eyes  threaten 
to  become  glaucomatous,  more  radical  measures  are  called 
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for.  We  may  needle  or  extract  the  lens.  The  bias  of 
operators  is  in  favour  of  discission  when  this  is  prac- 
ticable, but  when  the  lens  is  seriously  displaced  and  the 
suspensory  ligament  stretched  to  very  nearly  breaking 
point,  as  in  Gr.  T — 's  case  (see  p.  165),  the  operation  of 
needling  by  any  method  would  be  manifestly  unsafe,  as  the 
incomplete  would  probably  be  converted  into  a  complete 
luxation,  a  very  serious  matter  if  the  capsule  has  been 
opened,  as  in  that  case  lens  substance  would  find  its  way 
dangerously  near  the  vitreous.  This  latter  risk  could  be 
lessened  by  making  a  very  small  aperture  in  the  lens,  but 
the  advantage  would  be  more  than  counterbalanced  by 
the  added  danger  of  swelling  within  the  capsule. 

Another  form  of  needling  applicable,  perhaps,  to 
slighter  displacements  is  one  that  has  of  late  been  used  in 
the  operative  treatment  of  high  myopia.  It  consists  in 
making  a  very  superficial  but  lai^ge  crucial  incision  in  the 
anterior  capsule.  For  this  purpose  a  Graefe's  knife  has 
been  used,  but  in  ectopia  lentis  a  small  knife-needle 
would  be  safer.  This  method  obviates  the  danger  of 
excessive  intra-capsular  swelling  and  leaves  but  one  layer 
of  capsule  to  be  dealt  with  afterwards,  but  it  does  not 
prevent  the  danger  of  lens  substance  getting  dangerously 
near  the  vitreous. 

A  number  of  experiments  on  the  eyes  of  young  animals 
have  convinced  me  that  the  danger  of  loss  of  vitreous 
after  extraction  has  been  exaggerated  and  incline  me  to 
the  belief  that  the  earlier  the  operation  is  dojie  after  the 
tenth  year  the  better,  so  that  we  have  to  deal  merely 
with  a  misplaced  lens  and  not  with  a  diseased  vitreous 
and  perhaps  other  complications  in  addition.  Undoubtedly 
there  would  be  less  risk  of  loss  of  vitreous,  detached 
retina,  and  post-operative  inflammation. 

The  procedure  applicable  in  cases  of  complete  luxation 
into  the  vitreous  or  anterior  chamber  is  determined  under 
the  general  rule  that  a  lens  causing  symptoms  must  be 
removed,  but  since  the  lens  may  remain  in  the  vitreous  for 
years  without  causing  trouble  its  mere  presence  is  not  a 
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sufficient  reason  for  its  removal.  One  of  my  patients  has 
had  a  perfectly  quiet  eye  for  years,  although  the  sight 
has  been  destroyed  by  glaucoma  due  to  a  lens  in  the 
vitreous.  The  patient  is  over  seventy,  and  so  long  as  the 
eye  remains  quiet,  active  treatment  would  seem  to  be  un- 
called for.  An  apparent  exception  to  the  general  rule 
exists  when  a  lens  in  the  vitreous  is  very  movable,  as  in 
the  event  of  its  being  left  it  may  excite  changes  in  the 
uveal  tract,  and  is  bound  to  do  considerable  damage  to 
the  vitreous.  Some  writers  allege  that  lenses  are  apt  to 
set  up  inflammatory  changes  by  constant  irritation  of  the 
iris.  This  could  be  largely  obviated  by  the  simple  form 
of  iridotomy  already  referred  to,  but  unfortunately  it 
would  give  the  lens  easy  access  to  the  anterior  chamber. 
A  practical  point  that  arises  in  these  vitreous  cases  is  : 
how  are  we  to  know  that  such  eyes  are  really  quiet  as  our 
patients  cannot  be  kept  under  efficient  observation.  They 
cannot  be  trusted  to  feel  the  nice  gradations  in  tension 
occurring  in  glaucoma,  but  they  may  and  should  be 
instructed  to  look  at  a  naked  candle  every  night,  and  if 
a  glaucoma  halo  exists  they  should  instil  eserine  and 
report  the  frequency  of  the  attacks.  When  the  removal 
of  such  lenses  is  desirable,  an  endeavour  should  be  made 
to  cause  them  to  appear  in  the  anterior  chamber.  Cases 
have  been  recorded  in  which  patients  have  been  able  to 
produce  this  by  simply  looking  down.  In  every  instance 
we  ought  to  try  and  produce  this  by  dilating  the  pupil 
with  euphthalmine  and  afterwards  placing  the  patient  for 
some  hours  in  the  prone  position,  and  if  the  lens  comes 
into  the  anterior  chamber  secure  it  there  by  closing  the 
pupil  with  eserine,  after  which  the  lens  can  be  removed 
in  the  usual  way.  If  this  method  fails  we  have  two 
alternatives  ;  we  may  do  a  sphincterotomy  on  the  lines 
above  mentioned  in  the  hope  that  the  lens  may  pass 
through'  the  enlarged  pupil.  If  it  does  so,  removal  will 
be  an  easy  matter.  If  it  does  not,  an  attempt  must  be 
made  to  withdraw  it.  As  regards  lenses  dislocated  into  the 
anterior   chamber,  they  must  always  be  removed  if  it  is 
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impossible  or  undesirable  to  replace  them  by  therapeutic 
measures. 

The  President  said  he  presumed  the  author  referred 
mainly  to  congenital  dislocation.  (Yes,  entirely.)  His 
own  experience  of  congenital  dislocation  of  the  lens  was 
that  these  cases  acted  in  a  different  way  from  cases  in 
which  the  lens  was  not  congenitally  dislocated.  One 
knew  what  would  be  the  result  of  wounding  a  lens  with 
a  needle  in  a  congenital  cataract  or  healthy  lens ;  a 
cataract  would  be  created  with  a  swelling  of  the  lens, 
which  could  be  removed.  He  had  over  and  over  again 
needled  congenitally  dislocated  lenses  with  apparently  no 
result ;  there  was  no  change  in  them.  He  had  tried 
needling  through  the  vitreous  and  through  the  aqueous. 
It  was  a  curious  clinical  fact ;  it  might  not  be  the  ex- 
perience of  others,  but  it  was  so  in  his  case.  Therefore 
he  considered  needling  of  such  dislocated  lenses  was  not  a 
good  form  of  treatment.  If  the  lens  was  very  much  dis- 
placed, it  might  possibly  be  the  right  thing  to  do 
iridectomy,  but  generally  speaking  he  did  not  think  the 
lens  was  sufficiently  displaced  to  make  this  good  treat- 
ment. If  one  watched  a  certain  number  of  these  cases, 
one  found  that  eventually  the  lens  became  dislocated. 
He  remembered  the  case  of  a  girl  whom  he  showed  before 
the  Ophthalmological  Society  (vol.  i,  p.  3).  Subsequently 
(vol.  xiii.,  p.  281),  both  lenses  had  become  loose,  and  lay 
free  in  the  vitreous  :  vision  with  +  10  1).  =  R  ■£%  J.  1, 
L.  -j-g  J.  4.  Both  lenses  had  been  dislocated  into  the 
anterior  chamber ;  but  they  easily  passed  backwards 
through  the  pupil.  Last  year  that  lady  was  very  active 
in  the  municipal  life  of  Bristol.  She  was  quite  happy 
with  two  dislocated  lenses,  and  had  been  so  for  more 
than  twenty  years.  Therefore,  if  the  tendency  of  a  dis- 
located lens  was  not  to  react  imperfectly  after  needling, 
and  if  the  operation  of  iridectomy  or  extraction  of  the 
lens  were  considered  dangerous,  and  if  the  natural 
tendency  was  for    the    lens    to    become    dislocated,    the 
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proper  aim  of  the  surgeon  would  seem  to  be  to  try 
and  dislocate  the  lens,  and  it  was  his  practice  in  those 
cases,  and  in  others,  to  do  the  old  operation  of  couching. 
He  did  not  hesitate  to  couch  a  lens  in  certain  cases.  In 
many  instances  of  dislocated  lens  one  realised  that  the 
case  was  not  suitable  for  couching.  In  some  instances 
it  would  be  found  that  the  lens  eventually  became  dislo- 
cated, whether  an  attempt  to  couch  was  made  or  not. 

Prof.  Landolt  said  his  idea  was  that  a  lens  really  dislo- 
cated should  be  removed  from  the  eye.  The  great  danger 
of  the  operation  consisted  in  the  escape  of  vitreous.  In 
cases  of  congenital  dislocation  of  the  lens,  the  vitreous 
humour  was  almost  always  fluid.  If  one  waited  until  the 
lens  was  entirely  dislocated,  there  would  be  great  risk  to 
losing  the  eye  either  by  glaucoma  or,  during  the  operation, 
by  the  escape  of  vitreous.  The  difficulty  of  extraction 
of  the  lens  under  these  circumstances  consisted  in  the 
fact  that  after  the  corneal  incision  and  the  escape  of  the 
aqueous  humour,  the  lens  disappeared  into  the  vitreous 
chamber.  He,  therefore,,  first  of  all  fixed  the  lens  with  a 
curved  needle  from  behind,  and  then  he  made  the  incision 
in  the  cornea,  and  whilst  an  assistant  removed  the  needle 
he  caught  and  extracted  the  lens  with  a  Taylor's  loop. 

Mr.  J.  B.  Story  (Dublin)  said  he  understood  the  paper 
to  deal  only  with  congenitally  dislocated  lenses.  He  was 
happy  to  say  that  so  far  as  he  recollected  he  had  never 
had  to  do  an  operation  on  a  congenitally  dislocated  lens, 
except  where  cataract  had  subsequently  developed.  He 
agreed  with  Prof.  Landolt  that  the  great  danger  was  loss 
of  vitreous,  and  the  history  which  was  given  by  the 
President  was  a  sufficient  justification  for  the  view  that  a 
congenitally  dislocated  lens  should,  if  possible,  be  left  alone. 
(The  President  :  Both  lenses  were  dislocated  for  years 
and  there  was  no  discomfort.) 

During  the  last  three  or  four  years  he  had  had  two  or 
three  cases  of  congenitally  dislocated  lenses  in  which  the 
equator  crossed  the  middle  of  the  pupil  and  he  had  shown 
them  to  his  friends  at  the  R.  Victoria  Hospital  including  the 
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late  Sir  Henry  Swanzy,  and  Mr.  Story  confessed  that  -his 
fingers  were  itching  to  perform  an  extraction.  But  the 
opinion  of  Sir  Henry  Swanzy  and  others  of  the  staff  was 
that  it  would  be  wiser  to  leave  these  lenses  alone,  and  he 
believed  it  to  be  a  sound  opinion.  When  the  lens  was 
dislocated  into  the  anterior  chamber,  as  Prof.  Landolt 
mentioned,  it  was  absolutely  necessary  to  remove  it.  On 
that  question  he  did  not  think  there  would  be  two  opinions 
in  the  Society. 

Congenitally  dislocated  lenses  which  slipped  down  into 
the  vitreous  would  take  some  years  to  reach  the 
bottom,  and  it  would  be  better  to  leave  them  alone.  If 
he  had  a  child  of  his  own  with  dislocated  lens  slipping 
down  from  above  he  would  be  very  sorry  to  allow  even 
Prof.  Landolt  to  operate  upon  him  or  her. 

Mr.  Priestley  Smith  (Birmingham)  spoke  of  cases  in 
which  a  displaced  lens  which  was  giving  no  trouble  passed 
forward  through  the  pupil  during  stooping  and  in  the 
course  of  an  hour  or  two  set  up  an  acute  glaucoma. 
If  one  attempted  to  operate  without  special  precaution 
in  such  a  case  the  lens  might  pass  backward  through  the 
pupil  when  the  patient  was  placed  upon  his  back,  and  the 
attempt  would  thus  be  frustrated.  The  glaucoma  for  the 
moment  was  gone,  but  would  certainly  return  in  the  same 
way  and  if  the  lens  were  not  extracted  the  eye  would  be  lost. 
The  lens  must  be  fixed  with  a  needle  from  behind,  as  Prof. 
Landolt  said,  or  the  patient  must  be  placed  in  an  upright 
or  even  partly  prone  position  so  that  the  lens  should  not 
slip  backwards  through  the  pupil  by  its  own  weight.  He 
had  several  times  extracted  a  lens  from  the  anterior 
chamber  with  good  result. 

Lt.-Col.  Elliot  said  the  question  under  discussion  was 
the  operative  treatment  of  dislocated  lenses,  and  he  had 
seen  much  of  it  from  a  different  point  of  view.  He  had 
notes  of  over  650  consecutive  cases  of  lenses  couched  by 
Indian  operators.  He  had  never  couched  a  lens  yet,  and 
did  not  think  the  operation  justifiable.  A  coucher  sat 
outside   his,  the   speaker's,  hospital  in  Madras  offering  to 
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couch  lenses  for  8  annas  and  a  fowl ;  he  would,  for  that 
fee,  quickly,  skilfully,  and  dirtily  dislocate  anybody's 
lenses  before  they  had  time  to  enter  the  hospital.  This 
matter  of  couching  had  now  been  taken  up  by  the 
Government  of  Madras.  A.  large  number  of  those  eyes 
were  lost  through  sepsis,  but  putting  that  aside,  many 
which  were  not  lost  from  sepsis  were  lost  from  glaucoma, 
and  that  was  his  objection  to  couching  a  lens;  one  opened 
the  way  for  vitreous  to  pass  into  the  anterior  chamber 
and  there  was  a  consequent  blockage  to  the  exit  of  fluid 
at  the  angle  and  glaucoma  resulted.  With  regard  to  the 
question  of  lenses  lying  in  an  abnormal  position  and  lasting 
a  long  time  in  spite  of  needling  he  pointed  out  that  if  in 
breaking  a  lens  up  any  lens  matter  went  back  into  the 
vitreous,  it  remained  there  unchanged  for  months  and 
years.  He  would  not  touch  a  case  in  which  the  lens  had 
been  couched  if  he  could  help  it.  He  had  tried  laying 
these  patients  down  on  their  faces ;  he  had  also  tried 
fixation,  but  fixation  was  not  so  easy  as  it  sounded.  He 
had  probably  done  about  twenty  of  them  ;  to  his  mind 
the  best  method  was  to  get  the  patient  to  lie  on  his  back 
to  make  the  section  in  the  ordinary  way  and  to  pass  a 
loop  vectis  right  under  the  lens  doing  it  with  one  sweep 
and  removing  the  lens  with  one  bold  movement.  It  was  a 
desperate  condition  and  one  got  out  of  it  in  the  best  way 
possible.  When  he  had  a  patient  lying  on  his  face  he, 
like  Mr.  Priestley  Smith,  had  had  a  large  escape  of  vitreous. 

Mr.  Rowan  (Glasgow)  suggested  making  an  incision  in 
the  cornea,  passing  the  scissors  across  the  pupil  and 
making  a  snip  in  the  iris  on  the  opposite  side.  He 
received  the  suggestion  from  the  late  Mr.  Nettleship,  and 
had  employed  it  with  absolute  success,  since  the  lens  was 
untouched.  The  child  on  whom  he  operated  did  all  her 
schoolwork  without  glasses. 

Prof.  Straub  did  not  consider  that  the  term  "  dis- 
located lens  n  a  good  one.  Those  lenses  which  became 
displaced  were  small  and  peripherally  attached.  Some- 
times, however,  we  had  to  deal  with  a  small  one  situated 
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centrally.  Very  small  lenses  need  not  be  touched  ;  if 
a  portion  of  the  pupil  were  aphakic,  a  +  10  D  or  +  12  D 
lens  enabled  the  patient  to  see,  but  in  other  cases  the 
patient  had  a  bad  optical  instrument,  which  prevented  him 
from  doing  his  work  properly,  and  then  it  was  necessary 
to  operate.  Discission  was  valuable  in  these  circumstances, 
but  usually,  he  agreed,  the  lens  did  not  yield  well  to  need- 
ling. Only  a  small  opening  could  be  made.  A  second 
and  even  a  third  incision  might  be  necessary  at  intervals  of 
a  fortnight.  Repeated  needling  he  regarded  as  a  good 
operation,  but  only  in  cases  in  which  the  lens  was  fairly 
large,  and  when  the  margin  of  the  lens  was  in  the  line  of 
vision. 

Mr.  Gray  Clegg  (Manchester)  referred  to  a  patient  with 
dislocation  of  the  lens,  who  had  already  lost  one  eye  by  an 
operation  which  was  performed  to  remove  the  lens.  Every 
time  he  moved  his  head,  as  for  the  purpose  of  seeing  if 
traffic  were  approaching  before  crossing  the  road,  his  lens 
fell  over,  and  he  became  alternately  myopic  and  hyperme- 
tropic. He,  the  speaker,  thought  of  first  doing  a  need- 
ling operation,  but  the  lens  gave  way  before  the  point  of 
the  needle,  and  eventually  he  removed  the  lens  by  means  of 
an  incision  in  the  cornea  below,  having  the  patient  in  the 
sitting  posture.  The  lower  part  of  the  lens  came  forward, 
he  completed  the  operation  without  performing  an  iri- 
dectomy, and  the  sight  was  preserved.  A  sister  of  that 
patient  had  a  similar  dislocation,  and  she  came  under  his 
care  with  symptoms  of  glaucoma ;  it  was  a  point  to  con- 
sider whether,  in  certain  cases  of  congenital  dislocation  of 
lenses,  it  was  not  better  to  operate  if  the  patient  had  to  be 
far  away  from  expert  assistance,  for  a  sudden  attack  of 
glaucoma  might  cause  loss  of  the  eye. 
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VIII.    DISEASES    OF    THE    RETINA    AND    OPTIC 

NERVE. 

] .   Hyaline  bodies  at  the  optic  disc. 
By  F.  A.  Juler. 

Henry  P — ,  aet.  44  years,  came  to  the  Central  London 
Ophthalmic  Hospital  on  October  20th,  1913,  with  a  history 
of  gradual  failure  of  vision  for  five  months. 

Vision  of  each  eye  =  -^.-. 

Left  eye. — The  left  disc  shows  swelling  of  2  D  with 
blurring  of  its  margins  ;  a  number  of  rounded  nodules 
overlap  the  upper  and  lower  margins  ;  these  nodules  are 
pink  in  colour,  their  peripheral  edge  appears  brighter  by 
reflection  of  light  and  is  circular  in  outline,  the  inner  edge 
is  lost  in  the  general  swelling  of  the  disc.  There  are  eight 
nodules  along  the  upper  edge  of  the  disc,  a  larger  one 
down  and  in,  possibly  due  to  conglomeration  of  two  nodules, 
and  a  vertically  disposed  clump  of  smaller  indistinct  ones 
down  and  out  within  the  disc  margin.  The  average 
diameter  of  the  individual  nodules  is  about  equal  to  that  of 
the  main  branches  of  the  retinal  vein. 

The  disc  is  hyperaemic  and  the  veins  are  slightly  dis- 
tended, but  otherwise  the  retinal  vessels  appear  normal  : 
the  superior  retinal  vessels  are  pushed  forward  by  the 
hyaline  bodies,  and  are  everywhere  superficial  to  them. 

There  is  considerable  pigmentary  degeneration  of  the 
retina  affecting  the  macular  and  circumpapillary  regions, 
and  the  choroidal  vessels  are  markedly  sclerosed,  especially 
on  the  nasal  side  of  the  macula  (in  Fig.  8  this  is  insuffi- 
ciently accentuated). 

In  the  periphery,  there  is  a  nodule  near  a  branch  of  the 

vol.  xxxiv.  12 
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superior  nasal  artery  about  24-  D.D.  from  O.D.,  this  appears 
flat,  of  whitish  colour  with  an  irregular  circular  outline  and 
slight  pigmentary  disturbance  on  the  side  nearest  the  disc. 
Two  disc-diameters  below  the  O.D.  are  a  few  glistening 
dots  in  the  retina,  and  on  the  temporal  side  of  these  is 
another   rounded  patch   similar   to   that   along   the   upper 

Fig.  8. 


Hyaline  bodies  on  the  optic  disc  with  pigmentary  degeneration  of 
macular  region  and  sclerosis  of  choroidal  vessels. 

nasal  artery.      These  outlying  patches  are  surrounded  by 
healthy  fundus. 

Right  eye. — The  right  disc  shows  no  trace  of  hyaline 
bodies,  there  is  slight  optic  neuritis  and  macular  changes 
similar  to  those  in  the  left  eye,  and  there  are  two  distinct 
patches  of  old  choroiditis  in  the  periphery,  one  situated  up 
and  out,  the  other  on  the  nasal  side.  There  is  a  small 
grey  nodule,  which  may  be  hyaline  in  structure,  above  the 
macula,  and  deep  to  a  fine  retinal  vessel.    Remains  of  recent 
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Fig.  1  illustrates  Mr.  E.  Treacher  Collins's  paper  on  Con- 
cussion Injury  with  Rupture  extending  across  the  Optic  Disc 
(p.  190). 

Fig.  2  illustrates  Mr.  M.  S.  Mayou's  paper  on  ?  Inflamma- 
tory ?  Congenital  Mass  in  the  Nerve  Head  (p.   179). 
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haemorrhage   are    present    on   the   temporal   side    of    this 
disc. 

Visual  fields  are  similar  in  each  eye  and  show  slight 
peripheral  contraction  (g-^V)  with  central  scotoma  (-^q) 
extending  from  fixation  to  10°  on  temporal  side:  the 
patient  states  that  his  sight  is  more  normal  in  the  dusk. 

General  condition. — Patient  is  a  healthy  looking  man, 
and  complains  only  of  failing  vision.  Dr.  Hawthorne 
reports  the  presence  of  mitral  stenosis,  blood-pressure  ~^§- 
mm.  Hg.,  urine,  no  albumen,  nor  sugar. 

Patient  denies  venereal  disease,  and  gives  a  negative 
Wassermann  reaction.      Teeth  are  fair,  bowels  regular. 

Treatment  has  consisted  of  mercurial  inunctions,  and 
sodium  iodide.  [Card  specimen.) 

Mr.  Juler  added  that  the  condition  had  occurred  in  a 
large  number  of  eye  affections  ;  in  many  of  the  cases  the 
eye  had  been  otherwise  normal.  A  certain  number  of  the 
cases  had  been  in  patients  with  retinitis  pigmentosa, 
choroido-retinitis,  papilloedema,  and  optic  atrophy.  In 
other  cases  it  had  apparently  occurred  after  head  injury. 


2.   ?  Inflammatory  ?  Congenital  mass  in  the  nerve  head. 

By  M.   S.   Ma  you. 
(With  Plate  XV,  fig.  2.) 

W.  S — ,  female,  ast.  8  years,  was  brought  to  the  hospital 
on  account  of  a  left  convergent  strabismus.  She  is  a 
healthy  girl  and  is  not  known  to  have  suffered  from  any 
previous  illness.  The  mother  had  formerly  attended  the 
hospital  with  tubercular  episcleritis,  and  the  uncle  (aet.  30 
years)  had  attended  the  hospital  with  old  choroiditis  and 
had  been  operated  on  for  secondary  glaucoma.  Both 
mother  and  child  said  that  since  the  age  of  three  the  patient 
had  not  seen  with  the  left  eye.  Vision  right  eye  ^,  vision 
left  eye  counts  fingers  at  one  foot.  Pupils  equal  and  active. 
Except  for  the  condition  of  the  fundus  there  is   nothing 
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abnormal  in  the  eye.  Around  the  disc  there  is  a  pinkish 
white  mass  which  is  raised  around  the  disc  and  below  sticks 
forward  in  a  large  mass  into  the  vitreous.  The  retinal 
vessels  pass  over  the  mass  and  are  much  twisted  and  in 
the  loops  somewhat  hidden  by  being  buried  in  the  mass. 
The  edges  of  the  discs  are  blurred  and  ill-defined  (see 
PL  XV,  fig.  2).  The  condition  is  one  which  rather 
suggests  an  inflammatory  origin,  possibly  obsolescent 
tubercle  of  the  choroid  in  the  neighbourhood  of  the  optic 
nerve,  but  there  is  little  proof  of  this  beyond  the  family 
history,  as  there  is  no  other  evidence  of  tubercle  elsewhere 
in  the  body.  (Card  specimen.) 

The  President  said  it  was  uncertain  what  was  the  origin 
of  this  condition,  but  he  thought  it  must  be  an  inflam- 
matory swelling. 


3.   ?    Tubercular  mass  in  the  nerve  sheath. 
By  M.  S.   Mayou. 

P.  L — ,  female,  aet.  26  years,  occupation  machinist. 
No  family  history  of  tubercle.  Six  months  previous  to 
attendance  at  the  hospital,  the  patient  had  a  scratch  in 
the  right  eye.  Five  weeks  ago  the  eye  became  slightly  red, 
and  the  sight  began  to  fail.  The  patient  was  apparently 
a  healthy  girl.  Urine  ^§,  acid  ;  no  albumen  and  no  sugar. 
On  November  10th,  1913,  she  attended  the  Central  London 
Ophthalmic  Hospital.  The  vision  of  the  right  eye  was  -fy 
and  of  the  left  §.  In  the  right  eye  there  was  a  small 
central  corneal  nebula,  probably  the  result  of  a  scratch. 
Around  the  cornea  there  was  a  slight  amount  of  ciliary 
injection.  The  pupils  were  equal  and  active.  On  examina- 
tion of  the  fundus  it  presented  a  typical  oedematous 
appearance  such  as  is  seen  in  albuminuric  retinitis.  The 
disc  was  swollen  with  hazy  margins.  The  veins  were 
engorged  and  the  macula  showed  a  typical  star  figure.    The 
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other  fundus  was  normal.  The  patient  was  examined  by 
Dr.  Hawthorne,  who  found  nothing  beyond  a  moderate 
degree  of  anaemia  with  no  evidence  of  any  kidney,  cerebral 
or  spinal  disease.  From  the  appearance  it  was  thought 
that  the  condition  must  be  due  to  some  local  pressure  on  the 
central  retinal  vein.  On  November  14th  when  she  attended 
the  hospital  the  changes  in  the  fundus  had  somewhat- 
increased  and  her  vision  had  dropped  to  -fy ;  the  temporal 
retinal  vein  had  become  blocked  and  a  new  anastomosis 
had  begun  to  form  round  the  occluded  vein.  The  upper 
and  outer  half  of  the  field  of  vision  had  somewhat  decreased. 
In  the  neighbourhood  of  the  limbus  some  six  or  eight  small 
episcleral  nodules  had  developed.  A  Von  Pirquet  reaction 
was  performed  and  found  markedly  positive,  and  one  of 
the  episcleral  nodules  was  excised  for  microscopical  exam- 
ination. This  was  examined  by  Mr.  Juler,  who  found  it 
to  be  typically  tuberculous,  containing  giant  cells  of  the 
Langhans  type  with  epithelioid  cells.  Tubercle  bacilli  were 
not  sought  for.  The  patient  was  placed  on  increasing- 
doses  of  tuberculin  T.  R.,  and  almost  immediately  the 
condition  began  to  clear  up.  The  oedema  disappeared 
from  the  macular  region  and  the  neuritis  gradually  sub- 
sided. The  nodules  all  disappeared  from  the  limbus  and 
the  eye  became  quite  white.  The  present  condition  of 
the  fundus  merely  shows  extensive  vascular  changes  with 
some  cedema  of  the  disc.  The  vision  has  recovered  to  y^. 
The  case  is  of  importance,  as  at  the  present  time  all 
that  there  is  to  see  in  the  fundus  is  extensive  vascular 
disease.  The  history  and  the  clinical  appearance  strongly 
suggest  that  a  ring  of  tubercular  nodules  similar  to  those 
around  the  limbus  may  have  been  deposited  in  the  nerve 
sheath  near  the  nerve  head,  pressing  on  the  central  retinal 
vein  and  causing  the  venous  obstruction  and  vascular 
disease  now  present  in  the  fundus.  But  for  the  appear- 
ance of  the  nodules  in  the  neighbourhood  of  the  limbus,  it 
would  have  been  extremely  difficult  to  make  any  sort  of 
diagnosis  as  to  the  nature  of  the  disease  which  is  present 
in  the  fundus.  (Card  specimen.) 
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4.    Total  detachment  of  the  retina  in  a  child. 

By  A.  Levy. 

Patient  is  a  boy,  set.  12  years,  who  first  came  to  the 
Central  London  Ophthalmic  Hospital  in  February,  1913, 
suffering  from  defective  vision  of  the  left  eye.  On 
examination  the  right  eye  was  normal,  V.  =  |.  The  left 
was  divergent,  pupil  reacted  slightly  to  direct  light,  and 
V.  =  hand  movements.  Under  a  mydriatic  he  was  seen 
to  have  a  complete  detachment  of  the  retina  in  all  direc- 
tions, with  the  disc  at  the  bottom  of  a  funnel  formed 
by  the  detached  retina.  The  eye  was  not  myopic.  The 
retina  had  a  whitish  shimmer  on  the  surface,  but  the 
vessels  were  full  and  normal.  On  transillumination  a 
good  reflex  was  obtained  everywhere. 

No  history  of  any  direct  injury  or  possible  infective 
illness  could  be  elicited. 

In  September,  1913,  the  condition  was  as  before,  but  in 
addition  there  were  some  posterior  cortical  dotted  opacities 
at  the  upper  and  outer  part  of  the  lens,  and  on  trans- 
illumination the  reflex  up  and  out  was  not  quite  so  bright 
as  elsewhere.  The  mydriatic  (a  single  drop  of  2  per 
cent,  homatropine)  caused  a  rise  of  tension  to  +  2,  which, 
however,  yielded  to  eserine  in  the  course  of  a  few  hours. 

The  condition  has  remained  substantially  unaltered 
since. 

Owing  to  the  rarity  of  this  condition  in  childhood  and 
to  the  absence  of  any  obvious  cause  this  case  is  shown. 

Mr.  Levy  added  that  he  thought  the  condition  might, 
perhaps,  be  due  to  thrombosis.  (Card  specimen.) 


5.   Case  of  unusually  extensive  opaque  nerve  fibres. 

By  A.  C.  Hudson. 

Henry  B — ,  a3t.  50  years,  attended  as  an  out-patient  in 
Mr.    Fisher's   clinic  at   St.   Thomas's  Hospital  on  Decern- 
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ber  22nd,  1913,  on  account  of  a  recent  injury  to  the 
right  eye  with  a  piece  of  concrete.  With  the  exception 
of  a  subconjunctival  haemorrhage  over  the  nasal  portion 
of  the  sclerotic  of  the  right  eye,  the  external  parts  of  both 

Fig.  9. 


eyes  were  found  to  be   normal.      Vision  of  each  eye  was 

6 
6 


-  partly 


Ophthalmoscopic  examination  revealed  the  presence  of 
very  extensive  areas  of  opaque  nerve  fibres  in  each  eye. 
Fig.  9,  from  a  sketch  by  A.  W.  Head,  shows  the  appear- 
ance in  the  left  eye. 

No  scotoma  corresponding  to  the  areas  of  opaque  nerve 
fibres  could  be  detected.  (Card  specimen.) 
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IX.    INJURIES. 

1.   Traumatic  rupture  of  the  pigment  epithelium  and 
dilatator  of  the  iris. 

By  George  Coats. 

(With  Plate  XVIII,  fig.  1.) 

James   J — ,  get.  61  years,  received  a  blow  on  the  right 
eye   from  a  large  piece  of  wood   which  he  was  chopping. 
He   attended    the   Royal   London  Ophthalmic   Hospital   a 
month  later.    The  eye  was  free  from  all  irritation.     In  the 
centre    of    the    cornea    there    was  a  scar   abont  3  mm.  in 
length,  with  some  diffuse  opacity  in   its  vicinity ;   whether 
or    not   the    wound    had    penetrated    the   cornea   was  un- 
certain.     The    depth    of    the   two   anterior   chambers  was 
alike,    and    no    anterior    synechias    were    present.        The 
colour    of   the   irides   was    a   greenish    blue    of   moderate 
depth.      At  first  sight  the  stroma  appeared  to  be  normal, 
but  on  close  examination  a  slight  degree  of  loosening  and 
spacing  of  the  trabecule  was  visible  on  the  outer,  as  com- 
pared   with    the    inner    side.        The    pupil    was    slightly 
larger  than   the   left,  and  had  the  form  of  an  oval,  with 
its   long  axis  directed   from   downwards   and  outwards  to 
upwards    and    inwards,    and    in    the    latter   direction  the 
outline  of  the  oval  was  a  little  pointed,  possibly  owing  to  a 
rupture  of  the  sphincter.      The  outer  pupillary  margin  was 
slightly  flattened.      The  normal  pigmented  rim  was  present 
in  the  inner  part    of  the   pupil,    but   quite  absent  in   the 
outer   third.       Vision  with  +  0*5   sph.  =  -fa   with  +  3  D 
sph.  J.  1.      Lens   clear;     fundus  normal.      Left  vision  <r, 
with   +  3D  sph.  J.  1.      No  abnormality. 

After    an   instillation   of    homatropin    the    appearances 
were  very  striking.      The  inner,  upper,  and  lower  parts  of 
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the  iris  retracted  perfectly,  the  outer  part  remained  quite 
flaccid,  the  edge  of  the  pupil  forming  almost  a  straight 
line,  and  remaining  in  its  previous  position.  So  far  as 
could  be  seen  no  posterior  synechia  were  present.  The 
difference  between  the  loose  stroma  on  one  side  and  the 
condensed,  retracted  iris  on  the  other  was  now  most  con- 
spicuous. It  was  seen  that  the  pigmented  pupillary  rim 
ended  quite  abruptly,  below  in  a  small  point  encroaching 
a  little  on  the  pupil,  above  more  smoothly,  without  dis- 
turbance of  the  pupillary  outline. 

On  using  the  ophthalmoscope  at  a  short  distance  red 
light  gleamed  through  the  interstices  of  the  stroma  in 
this  sector,  the  thicker  trabecule  being  opaque  (PI.  XVIII, 
fig.  1).  With  the  transilluminator  the  remarkable  con- 
dition shown  in  the  right  hand  figure  was  revealed.  The 
outer  segment  of  the  iris  was  almost  perfectly  translucent, 
the  brilliant  red  from  the  pupil  being  only  very  slightly 
dimmed  in  this  situation  by  a  veil  even  more  delicate  than 
is  represented  in  the  figure.  The  sphincter  margin  showed 
up  as  a  somewhat  darker  line.  Elsewhere  the  iris  was 
completely  opaque.  A  coloboma  was  thus  simulated,  of 
which  the  pillars  reached  the  pupillary  margin  above  and 
below  exactly  at  the  spots  where  the  pigmented  pupillary 
rim  ended ;  its  edges  were  crenated,  but  perfectly  sharply 
defined,  it  did  not  quite  reach  the  ciliary  margin  of  the 
iris,  and  its  broadest  vertical  measurement  with  dilated 
pupil  was  about  6  mm. 

The  nature  of  the  lesion  in  this  case  is  patent.  The 
pigmented  la}rers  of  the  iris  and  with  them  their  close 
associate,  the  dilatator,  have  disappeared  ;  hence  the 
flaccidity  in  mydriasis  of  the  outer  sector  of  the  iris.  The 
stroma  and  probably  the  sphincter  are  intact.  The 
following  are  the  only  four  similar  records  which  I  have 
been  able  to  find. 

(1)  Case  of  Gelpke  (Arch.  /,  Ophth.,  1887,  vol.  xxxiiii, 
iii,  p.  159). — Male,  get.  16  years.  Injury  to  left  eye  with 
a  sharp   pointed  file  thrown  from  a  distance  of  3  metres. 
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Seen  four  days  later.  Perforating  wound  3  mm.  long, 
1  mm.  to  nasal  side  of  centre  of  cornea,  with  some  purulent 
secretion  between  its  lips.  Upwards  and  inwards  a 
yellowish  red  tag  stretches  from  the  wound  to  the  iris. 
Aqueous  clear.  Iris  hypersemic.  Pupil  medium,  smaller 
than  right,  reacts  slightly,  mostly  in  its  lower,  outer 
quadrant.  No  posterior  synechias,  but  pupillary  margin 
ragged  in  the  situation  of  the  tag  and  its  pigmented 
margin  absent  in  the  same  position.  Sphincter  intact. 
Lens  wounded  upwards  and  inwards,  slightly  subluxated 
in  a  downward  and  outward  direction.  Fundus  invisible. 
T.  —  2.      Projection  good. 

With  very  oblique  illumination  the  iris  was  found  to  be 
transluminous  in  an  area  2  mm.  broad,  stretching  radially 
from  the  pupillary  margin  in  the  region  of  the  anterior 
synechia,  to  the  ciliary  insertion.  The  edges  of-  the 
coloboma  were  quite  sharp  and  parallel  to  one  another. 
Owing  to  the  opacity  of  the  lens  no  light  was  transmitted 
on  direct  examination  with  the  ophthalmoscope.  Dilatation 
with  atropin  was  imperfect.  The  inflammatory  symptoms 
cleared  up  in  a  few  days,  and  after  division  of  the  anterior 
synechia  the  pupil  was  round  and  became  contracted  with 
eserin.     No  change  in  the  condition  of  the  iris.     V.  =  g-Q-. 

(2)  Case  of  Pohlenz  (available  only  in  abstract  Inaug. 
Diss.  Halle,  1891.  Nagel's  Jahresbericht  d.  OjMh.,  p.  566, 
1892).  Blow  with  a  stick.  Haemorrhage  in  anterior 
chamber.  Small  rupture  of  pupillary  margin  on  temporal 
side.  Iris  translucent  in  a  corresponding  sector  ;  stroma 
lightly  pigmented.  Choroido-retinal  changes  on  temporal 
side  of  nerve  entrance  and  at  macula.     Vision  =  ^-g. 

(3)  Case  of  Boerma.  (Klin.  Monatsbl.  f.  Angenh.,  vol, 
xxxi,  p.  381,  1893).  Boy,  a?t.  3  years.  Perforating 
wound  3  mm.  long  in  centre  of  cornea,  from  a  cobbler's 
needle.  Capsule  wounded, lens  totally  opaque  and  swollen  ; 
subluxated,  and  showing,  under  mydriasis,  a  notched  edge 
on  the  nasal  side.  Posterior  synechia  outwards  ;  in  the 
same  direction  a  fine  radial  groove  on  the  surface  of  the 
iris.      Rupture  of  sphincter  below. 
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On  using  extremely  oblique  illumination  the  iris  was 
found  to  be  transluminous  in  a  radially  directed  area 
0*5  mm.  broad,  and  occupying  the  situation  of  the  above- 
mentioned  groove  on  its  surface.  Edges  of  coloboma 
parallel. 

(4)  Case  of  Boerma  (ibid.).  Boy,  a?t.  12  years.  Right 
eye  divergent  for  seven  years.  This  eye  injured  by  a 
cross-bow  bolt,  eight  days  before  his  visit.  Perforating 
wound  slightly  to  the  nasal  side  of  the  centre  of  the  cornea. 
Lens  wounded  above  and  totally  opaque.  Iris  and  lens 
slightly  tremulous.  Hyphema.  Posterior  synechia  inwards. 
Small  rupture  of  sphincter  below. 

On  the  temporal  side  two  defects  in  the  pigment  layer 
stretch  radially  from  the  pupil  to  the  ciliary  insertion  of 
the  iris.  The  edges  of  the  upper  are  parallel  and  0*5  mm. 
apart ;  the  lower  is  merely  a  linear  cleft. 

Leaving  out  of  account  the  observation  of  Pohlenz, 
concerning  which  only  scanty  details  are  available,  the 
present  case  differs  from  those  of  Gelpke  and  Bcerma  in 
that  the  defect  was  much  broader,  yet  without  reaching 
the  ciliary  insertion,  in  that  the  edges  were  not  parallel  nor 
linear,  and  in  that  the  lens  was  neither  subluxated  nor 
wounded. 

In  explanation  of  the  mechanism  of  production  of  the 
lesion  Gelpke  suggests  two  hypotheses.  Either  the  iris  is 
driven  back  and  stretched  to  such  an  extent  that  an  indirect 
rupture  of  the  relatively  inelastic  pigmented  layers  is 
produced,  or  the  injury  is  direct,  the  sharp  point  of  the 
penetrating  instrument  being  thrust  up  between  the  iris 
and  lens.  Gelpke  favours  the  latter  explanation,  which, 
however,  is  clearly  untenable  in  a  case  such  as  the  present, 
where  the  injury  was  inflicted  by  a  blunt  body,  and  where 
the  lens  remained  intact. 

Bcerma' s  somewhat  complicated  explanation  is  that  the 
wounding  instrument,  having  penetrated  the  cornea  and 
lens,  produces,  by  a  levering  movement,  dislocation  of  the 
lens  towards  the  opposite  side  ;  the  iris  therefore  becomes 
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stretched  from  behind,  and  the  pigment  epithelium  gives 
way,  the  stroma  being  saved  by  its  elasticity,  and  by  the 
plasticity  of  the  lens.  For  his  second  case,  in  which  the 
injury  was  caused  by  a  blunt  body,  he  hypothecates  a  force 
striking  the  cornea  obliquely,  displacing  the  lens  to  the 
opposite  side,  and  producing  rupture  of  the  pigmented 
layer  in  the  same  manner  as  in  his  first  case. 

This  mechanism  also  is  manifestly  inadequate  to  explain 
a  case  in  which  the  lens  was  neither  subluxated  nor 
wounded.  Moreover,  in  Gelpke's  case  the  defect  was  on 
the  same  side  as  the  wound,  in  Boerma's  on  the  opposite. 
It  would  seem  most  probable  therefore  that  the  lesion 
results  from  driving  back  of  the  iris,  the  rupture  being 
produced  either  by  excessive  stretching,  according  to  the 
first  hypothesis  of  Gelpke,  or  by  nipping  between  the 
cornea  and  the  lens.  That  the  globe,  in  spite  of  its  fluid 
contents,  is  capable  of  this  degree  of  deformation  is 
suggested  by  the  condition  known  as  the  Vossius  contusion 
ring,  in  which,  apparently,  a  cliche  of  the  pupil  is  imprinted 
on  the  lens  capsule. 

It  is  probable  also  that  immediately  on  the  occurrence 
of  the  rupture  its  edges  are  actively  retracted  by  the 
dilatator.  If  the  pigmented  layers  were  merely  damaged 
by  crushing  and  subsequently  absorbed  one  would  not 
expect  to  find  the  dilatator  so  completely  absent,  and 
some  remnants  of  pigment  might  be  looked  for  in  the 
anterior  chamber  or  on  the  back  of  the  cornea. 

The  case  possesses  interest  from  another  point  of  view. 
It  has  been  a  point  of  controversy  whether  the  impervious- 
ness  of  the  iris  to  light  depends  mainly  on  its  stroma  or 
on  its  epithelial  pigmented  layers.  Using  a  powerful 
Hertzell  lamp  as  transilluminator,  Langenhan  (Arch.  f. 
Ophth.,  lxxix,  p.  137,  1911)  found  that  irides  of  the  same 
apparent  depth  of  colour  varied  greatly  in  their  trans- 
lucency.  He  concluded,  therefore,  that  the  degree  of 
pigmentation  of  the  epithelial  layers  must  be  a  chief 
means  of  protecting  the  eye  from  glare. 

Rube)    (Arch.  f.   Ophth.,  lxxxii,  p.   317,  1912),  on   the 
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other  hand,  attributes  to  Fnchs  a  statement  that  the 
amount  of  pigmentation  in  the  epithelium  is  the  same 
whether  the  stroma  be  light  or  dark ;  this  pigment,  there- 
fore, he  says,  cannot  be  responsible  for  the  variations  in 
translucency  of  similarly  pigmented  irides.  According 
to  Riibel  such  variations  depend  on  the  closeness  of 
texture  of  the  stroma,  the  imperviousness  of  the  iris  there- 
fore being  a  function  of  the  stroma  almost  entirely,  and 
the  product  of  two  factors  which  do  not  always  stand  in 
any  constant  relation — pigmentation  and  density ;  the 
influence  of  the  pigment  epithelium  he  regards  as  negligible. 
In  support  of  this  contention  he  has  reported  (Klin. 
Monatsbl.  f.  Augenheilk.,  li,  ii,  p.  174,  1913)  a  case  in  which 
from  congenital  hypoplasia,  the  iris  stroma  was  almost 
absent  while  the  epithelial  layers  remained  ;  in  this  condi- 
tion translucency  was  perfect. 

Fuchs  (Arch.  f.  Ophth.,  Ixxxiv,  p.  521,  1913),  however, 
has  repudiated  the  above  interpretation  of  his  views.  He 
does  not  hold  that  the  amount  of  pigment  in  the  epithelium 
is  constant,  but  only  that  its  variations  are  wholly  inde- 
pendent of  the  pigmentation  of  the  stroma.  It  may  be  as 
dark  in  the  new  born,  when  there  is  no  stroma  pigment, 
as  in  the  adult,  and  in  the  blue  as  in  the  brown  iris,  but 
apart  altogether  from  the  condition  of  the  stroma  pigment 
very  great  variations  occur,  due  to  differences  in  the  tint, 
and  in  the  crowding  within  the  cells,  of  the  pigment 
granules.  Translucency  depends  on  four  factors,  (1)  the 
pigmentation  of  the  stroma,  (2)  the  closeness  of  texture  of 
the  stroma,  (3)  the  tint  of  the  individual  pigment  granules, 
and  (4)  their  massing  within  the  epithelial  cells.  In  other 
words  given  a  certain  degree  of  pigmentation  and  density 
of  the  stroma,  the  pigmented  layers  are  the  decisive  factor, 
and  determine  the  variable  translucency  of  irides  externally 
similar  in  their  degree  of  pigmentation. 

Proceeding  from  these  considerations  Fuchs  draws  a 
distinction  between  the  semialbinotic  and  the  normal 
very  blonde  eye.  In  both  cases  the  hair  may  have  been 
white,  or  almost  white   in  childhood,   and  both   eyes  and 
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hair  may  have  darkened  subsequently ;  in  both  cases 
the  fundus  may  be  very  lightly  pigmented.  Bat  the 
truly  semialbinotic  eye  is  characterised  by  translucency  of 
the  iris,  by  bad  vision  due  to  deficiency  of  pigment  in  the 
retinal  epithelium  lining  the  choroid,  and  not  infrequently 
by  nystagmus  ;  whereas  in  the  normal  blonde  eye  the  iris 
is  not  translucent  at  least  with  a  transilluminatorof  ordinary 
power  used  in  the  ordinary  manner,  vision  is  good,  and 
there  is  no  nystagmus.  Fuchs  was  able  to  show  by  the 
examination  of  pieces  of  iris  obtained  by  iridectomy  that 
in  the  first  cases  the  pigmentation  of  the  epithelium  was 
unduty  light ;  in  the  second  normal.  The  first  therefore 
is  a  congenital  abnormality ;  the  second  a  normal  racial 
peculiarity. 

Of  the  present  case  it  need  only  be  said  that  it  fully 
confirms  the  opinions  of  Langenhan  and  Fuchs.  Although 
the  stroma  was  lightly  pigmented  the  iris  was  totally  opaque 
to  transillumination  ;  but  where  the  pigment  layers  were 
absent  it  was  perfectly  translucent.  The  pigmented  layers 
in  this  case,  therefore,  so  far  from  being  of  little  account 
were  the  chief  cause  of  the  imperviousness  of  the  iris. 
This  conclusion  is  consonant  with  common  sense,  for  if  the 
stroma  be  the  deciding  factor  and  the  epithelium  negligible 
why  should  a  pigmented  layer  be  provided  at  all,  and  why 
are  not  all  blue  eyed  persons  dazzled  in  sunlight  ? 


2.   Concussion  injury  with   rupture   extending    across  the 

optic   disc. 

By  E.   Treacher  Collins. 

(With  Plate  XV,  fig.  1.) 

Edith  G — ,  aot.  12  years,  was  admitted  to  Moorfields 
Hospital  on  October  29th,  1913,  having  received  a  blow  on 
her  left  eye  from  a  bat  that  morning. 

There  was  no  perforating  wound  but  considerable  con- 
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junctival  oedema  and  subconjunctival  haemorrhage  at  the 
lower  part  of  the  globe.  The  pupil  was  semidilated  and 
inactive,  the  lens  clear,  the  tension  normal.  A  large 
retinal  haemorrhage  was  seen  just  below  the  optic  disc. 
Vision  was  reduced  to  fingers  at  1  ft.  Two  days  later 
pale  areas  were  seen  in  the  fundus  suggestive  of  "  com- 
motio retinae/' 

On  November  7th  it  was  noticed  that  the  lower  inner 
part  of  the  iris  was  tremulous  and  that  the  lens  in  that 
position  was  slightly  dislocated  backwards. 

On  November  11th  the  vitreous  became  cloudy  so  that 
no  details  of  the  fundus  could  be  seen. 

On  December  29th  it  had  considerably  cleared,  though 
large  floating  opacities  were  still  present. 

At  the  outer  side  of  the  optic  disc,  and  extending  partly 
across  its  margin  to  some  little  distance  both  above  and 
below,  was  a  broad  deep  pigmented  granular  line. 

The  lower  part  of  the  disc  was  pale  and  slightly  cupped. 
The  inferior  nasal  retinal  vessels  disappeared  at  the  margin 
of  the  disc  round  a  lipped  edge.  The  inferior  temporal 
retinal  vein  terminated  in  a  convoluted  fashion  in  the 
pigmented  band  and  did  not  reach  the  optic  disc.  Vision 
was  equal  to  hand  movement  only. 

The  condition  has  remained  much  the  same  since  then, 
the  vitreous  has  continued  to  clear,  but  a  small  opacity  has 
formed  at  the  lower  margin  of  the  lens. 

(Card  specimen.) 

Mr.  E.  Treacher  Collins  said  the  only  case  at  all 
similar  to  this  which  he  was  able  to  recall,  was  one  shown  by 
Mr.  Lang  at  a  meeting  of  the  Ophthalmological  Society  in 
1900,  recorded  in  vol.  xxi  of  the  Transactions.  There  was 
no  other  case  recorded,  so  far  as  he  knew,  in  which  a 
rupture  extending  across  the  optic  disc  had  been  seen. 

Mr.  Russ  Wood  said  that  about  18  months  ago  a  case 
very  similar  to  the  one  described  by  Mr.  Collins  was  shown. 
There  was  a  history  of  injury,  and  some  extravasation  of 
blood  around  the   disc,  which  latter  was  concealed  to   a 
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great  extent  by  the  haemorrhage.  When  the  haemorrhage 
was  absorbed,  a  cavity  was  seen  extending  across  the  disc 
and  slightly  into  the  choroid  on  one  side.  He  had  looked 
up  the  literature  of  the  subject,  but  the  only  case  he  had 
been  able  to  find  previously  was  the  one  shown  by  Mr.  Lang 
before  the  Ophthalmological   Society  a  few  years  ago. 


3.  Foreign  body  (metallic)  embedded  in  the  retina  twenty- 
two  months.  Peculiar  changes  in  the  retina  around 
the  chip  of  metal. 

By  J.  B.  Lawford. 

Patient  shown  at  clinical  meetings,  April,  1913,  and 
April,  1914. 

George  G — ,  set.  20  years,  came  to  the  Royal  London 
Ophthalmic  Hospital  on  April    19th,  1913. 

He  stated  that  his  left  eye  had  become  misty  "  one 
week "  previously.  Ten  months  ago  the  left  eye  was 
struck  by  a  chip  from  a  hammer  or  an  iron  bar;  the  eye 
was  wounded,  but  patient  thought  the  sight  fully 
recovered. 

On  admission,  vision  of  the  left  eye  was  -^  and  12  J. 
The  left  pupil  was  larger  than  the  right,  and  active  to 
light ;  T.  normal,  or  slightly  below.  On  ophthalmoscopic 
examination  there  was  a  thin  veil  of  opacity  in  the  vitreous  ; 
on  the  temporal  side  was  a  large  detachment  of  the  retina 
showing  a  rippled  surface,  and  best  seen  with  -f  5*5  D. 
The  detached  portion  was  opaque,  and  on  it,  near  the 
equator  outwards,  could  be  seen  a  dark  grey  spot  sur- 
rounded by  a  complete  ring  which  had  a  bright  golden 
colour,  and  was  very  luminous.  Some  thin  strands  of 
connective  tissue  were  visible  on  the  surface  of  the 
detached  retina,  and  just  beyond  the  bright  ring  some 
retinal  arteries  showed  marked  thickening  of  their  coats. 
An   X-ray  examination   was   made   and  the   report  stated 
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that  there  was  no  evidence  of  a  foreign  body  in  the  eye. 
A  second  examination  made  three  days  later  showed  that 
a  minute  foreign  body  was  present,  situated  approximately 
13  mm.  behind  the  centre  of  cornea,  8  mm.  to  its  temporal 
side,  and  1  mm.  above. 

This  patient  was  shown  at  the  Clinical  Meeting  of  the 
Ophthalmological  Society  in  April,  1913.  He  has  been 
kept  under  observation  since  that  date,  and  is  shown 
again  at  this  meeting.  During  the  twelve  months  there 
has  been  very  little  visible  change  in  the  eye.  It  has 
remained  perfectly  quiet  and  free  from  any  signs  or 
symptoms  of  irritation.  The  detachment  of  the  retina 
has  increased  somewhat,  and  the  vision,  which  was  ^,  is 
now  reduced  to  hand  movement.  The  appearances  at  the 
site  of  the  foreign  body  in  the  retina  have  remained  prac- 
tically the  same. 

The  question  of  removal  of  the  eye-ball  was  very  care- 
fully considered  when  the  patient  first  came  under  obser- 
vation. I  decided  not  to  operate,  so  long  as  the  eye 
remained  quiet,  provided  the  patient  could  be  kept  under 
observation.  There  seemed  no  likelihood  of  success  in  any 
attempt  to  remove  the  foreign  body,  which  could  be  seen 
to  be  firmly  embedded  in  the  retina. 

(Card  specimen.) 


4.   Ruptured   choroid    due    to   injury   by   pellet  from    an 

air  gun. 

By  M.  W.  B.  Oliver. 

Ten  weeks  ago  the  patient  was  hit  in  the  left  eye  by  a 
pellet  from  an  air  gun.  Four  weeks  later  she  noticed 
that  the  sight  in  that  eye  was  defective. 

Vision  :   Right  eye  ^,  Left  eye  y^-. 

In  the  left  lower  lid  at  the  site  of  injury  there  is  a  small 
scar. 

vol.  xxxiv.  13 
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There  is  no  sign  of  any  external  injury  to  the  globe. 

Skiagram. —  Shows  a  pellet  situated  in  the  lower  and 
posterior  part  of  the  orbit,  6  mm.  external  to  centre  of 
cornea,  16  mm.  behind  centre  of  cornea,  11*5  mm.  below 
centre  of  cornea. 

Fig.  10. 


The  bullet  does  not  move  with  the  eye-ball. 

(Card  Specimen.) 
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1.  Cases  in  ichich  homonymous  hemianopia  is  the  principal 
or  only  evidence  of  organic  disease. 

By  0.  0.  Hawthorne,  M.D. 

The  cases  which  I  wish  to  describe  to  the  Society  are 
all  examples  of  Homonymous  Hemianopia,  and  I  propose 
to  discuss  them  in  reference  principally  to  the  nature  of 
the  lesion  responsible  for  the  visual  defect.  I  assume  that 
hemianopia,  at  least  when  abiding  or  permanent,  invariably 
means  structural  injury  to  the  visual  pathway  at  some 
point  posterior  to  the  optic  commissure.  Hence  I  take  it 
that  each  of  the  cases  I  have  to  submit  is  a  case  not  of  mere 
functional  disturbance,  but  of  organic  disease  ;  and  in  what 
I  have  to  say  on  the  visual  fields  of  these  patients,  I  intend 
to  concern  myself  with  the  nature  or  quality  of  the  re- 
sponsible lesion  rather  than  with  the  precise  anatomical 
point  at  which  such  lesion  may  be  situated. 

Group  I. — In  the  first  place  I  recite  a  number  of  case- 
records  of  patients  at  or  beyond  middle  age,  the  subjects  in 
greater  or  less  degree  of  cardio-vascular  degeneration,  and 
with  or  without  evidences  of  chronic  renal  disease ;  and  I 
quote  these  records  to  show  that  in  patients  of  this  order, 
homonymous  hemianopia  may  exist  either  as  the  one  and 
only  sign  of  organic  cerebral  disturbance,  or  may  be  asso- 
ciated as  a  clinical  event  with  other  evidences  of  such 
disturbance. 

(1)   Man,  set.  62  years,  with  conspicuous  signs  of  arterial 
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degenerative  change.  The  history  is  of  a  severe  attack  of 
giddiness  associated  with  sudden  dimness  of  vision  and  with 
difficulty  in  seeing  to  the  left  side,  this  being  followed 
after  an  interval  of  three  days  by  a  period  of  temporary 
unconsciousness.  The  visual  charts  show  left  homonymous 
hemianopia,  but  otherwise  examination  detected  no  evidence 
of  intracranial  disease.  No  one,  I  take  it,  can  doubt  that 
the  giddiness,  the  unconsciousness,  and  the  hemianopia, 
all  alike,  mean  one  and  the  same  thing,  namely,  arterial 
rupture  or  obstruction  within  the  cranial  cavity. 

(2)  Woman  first  seen  in  1903,  when  aet.  62  years,  the 
history  being  that  on  waking  in  the  morning  she  found 
her  sight  to  be  "  dark  to  the  left  side/'  A  year  previously 
she  had  suddenly  fallen  to  the  ground,  without  loss  of 
consciousness,  but  with  paralysis  of  the  limbs  of  the  left 
side;  and  in  1913,  that  is  ten  years  after  the  first  obser- 
vation, she  died  suddenly  from  "  an  apopleptic  stroke." 
At  the  date  of  the  first  examination,  and  on  many  subse- 
quent dates,  left  homonymous  hemianopia  was  the  one  and 
only  sign  of  cerebral  disturbance,  yet  it  will  hardly  be 
questioned  that  the  hemianopia,  as  well  as  the  previous 
hemiplegia  and  the  final  apoplexy,  was  a  result  of  intra- 
cranial arterial  rupture  or  thrombosis. 

(3)  Man,  aet.  48  years,  found  on  examination  to  show 
arterial  degeneration,  a  high  sphygmometer  reading,  and 
albuminuria.  The  only  other  evidence  of  disease  was 
right  homonymous  hemianopia,  which  was  referred  to  an 
attack  of  "  confusion  and  powerlessness  "  occurring  three 
months  prior  to  the  date  of  examination.  Though  existing 
apart  from  all  other  objective  cerebral  incidents,  the 
hemianopia,  will,  I  think,  be  accepted  as  the  clinical  ex- 
pression of  an  intracranial  arterial  lesion. 

(4)  Woman,  aet.  53  years,  who,  when  convalescent  from 
an  illness  called  "  rheumatic  fever,"  suddenly  became 
"  blind  on  the  left  side."  Examination  showed  albumi- 
nuria, cardio-vascular  degeneration,  and  a  high  sphygmo- 
meter record.  Left  homonymous  hemianopia  was  the  sole 
evidence  of  intracranial  disease,  yet,  in  the  circumstances, 
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there  does  not  seem  any  available  interpretation  other  than 
cerebral  hemorrhage  or  thrombosis. 

(5)  Man,  get.  60  years,  with  visual  fields  showing  an 
incomplete  right  homonymous  hemianopia,  a  condition 
which  had  developed  entirely  apart  from  all  other  symptoms. 
At  the  date  of  the  visual  disturbance  the  patient  was  lying 
in  a  hospital  ward  after  undergoing  a  colotomy  opera- 
tion for  malignant  disease  of  the  lower  bowel,  when 
suddenly  he  noticed  that  he  was  unable  to  see  the  door  of 
the  ward  or  other  objects  placed  to  his  right  side,  and  this 
quite  without  any  other  symptom  or  complaint.  Possibly 
the  case  is  one  of  metastasis,  but  whether  due  to  embolism 
or  to  thrombosis  in  situ  the  condition  illustrates  the  occur- 
rence of  homonymous  hemianopia  as  the  sole  evidence  of  a 
unilateral  intracranial  vascular  lesion. 

I  submit  these  five  cases  to  illustrate  the  proposition 
that  in  patients  in  whom  arterial  rupture  or  obstruction  is 
probable,  such  rupture  or  obstruction  may  be  announced 
by  homonymous  hemianopia,  either  occurring  alone,  or  in 
association  with  other  cerebral  events. 

Group  II. — Now  I  come  to  more  debateable  ground,  for 
my  second  group  of  cases  consists  of  young  women  free 
from  all  evidence  of  cardiac,  arterial  and  renal  disease, 
that  is,  it  consists  of  patients  in  whom,  as  arterial  rupture 
or  obstruction  is  highly  improbable,  the  existence  of  hemi- 
anopia has  no  ready  interpretation. 

(6)  Woman,  aet.  30  years,  free  from  all  evidences  of 
disease  except  left  homonymous  hemianopia.  This  condi- 
tion dates  back  to  an  illness  at  17  years  of  age,  which 
confined  the  patient  to  bed  for  many  weeks  and  was  distin- 
guished by  severe  headache  and  by  paralysis  of  the  left  side 
of  the  body.  The  case  is  therefore  one  of  left  homony- 
mous hemianopia  in  association  with  a  history  of  left 
hemiplegia. 

(7)  Woman,  set.  24  years,  who  when  17  was  seriously 
ill  for  several  weeks,  the  illness  being  accompanied  by  a 
squint  and  by  inability  to  see  to  the  right  side.  The 
homonymous  hemianopia  persists,  and  is  accompanied  by 
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an  occasional  fit  in  which  the  patient  loses  consciousness 
and  falls  to  the  ground.  Once  again  the  position  exhibits 
homonymous  hemianopia  in  association  with  a  history  of 
serious  cerebral  disturbance,  and  with  persisting  quasi- 
epileptic  attacks. 

(8)  Woman,  aet.  32  years,  who,  when  walking  in  the 
street,  suddenly  became  "  confused  in  the  head ';  and 
found  her  sight  to  be  dim.  The  charts  taken  a  few  days 
after  this  event  show  some  considerable  contraction  of 
each  field,  but  later  the  fields  were  of  the  homonymous 
hemianopic  type.  Except  for  anaemia  the  woman  was  free 
from  all  other  evidences  of  disease.  Here  then  is  a 
homonymous  hemianopia  of  sudden  orgin,  and  with  no 
other  cerebral  disturbance  save  some  passing  degree  of 
mental  confusion. 

(9)  Woman,  aat.  34  years,  who  thirteen  years  previously 
when  engaged  in  her  work  as  a  tailoress  suddenly  noticed 
that  as  she  carried  her  hand  to  the  right  in  the  act  of 
sewing  it  disappeared  from  view.  She  was  at  the  time 
under  treatment  at  a  hospital  for  "  dyspepsia  and  blood- 
lessness."  After  the  above  incident  her  visual  fields  were 
taken  and  she  still  has  the  original  charts  in  her  possession  ; 
they  show  the  same  condition  as  exists  to-day,  namely 
right  homonymous  hemianopia.  With  this  exception 
she  is  free  from  all  sign  of  disease.  The  case  is  there- 
fore one  of  homonymous  hemianopia  existing  for  thirteen 
years  and  without  any  other  evidence  of  intracranial 
disease. 

In  both  these  series  of  cases  (1  to  5  and  6  to  9)  we  have 
a  gradation  from  homonymous  hemianopia  in  association 
with  other  more  or  less  conspicuous  cerebral  incidents,  to 
homonymous  hemianopia  existing  as  an  isolated  event.  In 
the  first  group  (1  to  5)  there  is  no  difficulty  in  finding  a 
common  explanation,  namely,  arterial  rupture  or  obstruc- 
tion. But  this  explanation  is  not  readily  applied  to  Group  II, 
consisting  as  this  does  of  young  women  free  from  all 
evidences  of  cerebral,  vascular,  and  renal  disease.  Yet  of 
such  cases  there  must  be  some  explanation. 
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Now  it  is  noteworthy  that  of  the  four  patients  in  Group  II 
two  (8  and  9)  were  at  the  date  of  the  development  of  the 
hemianopia  under  treatment  for  anaemia,  and  that  in  each 
of  the  other  two  (6  and  7)  the  cerebral  attack  which  gave 
rise  to  the  hemianopia  occurred  at   17  years  of  age,  when, 
especially  in   girls  of  the  hospital   class,  anaemia  is  more 
than  possible.      It  is  therefore  a  fair  thing  to  say  that  in 
these  four  cases  the  development  of  hemianopia  was  asso- 
ciated, or  was  probably  associated,  with  the  existence   of 
anaemia.       But    among    the    occasional    complications    of 
anaemia  is  venous  thrombosis,   and   such  thrombosis  may 
affect  the  intracranial  veins  and  sinuses.      Further,  sinus 
and  venous  thrombosis  occurring  in   anaemia  may  without 
question  produce  cerebral  disturbances  which  range  from 
mere  headache  and  giddiness  at  one  extreme,  to  hemiplegia 
or  other  paralysis  and  coma  at  the  other.   Examples  of  such 
disturbances  are  found  in  the  present  records,  and  in  two 
of  the  cases  (8  and  9),  in  which  the  onset  of  the  hemianopia 
is   well   denned,    the    suddenness   of   the    development   is 
highly  suggestive  of  a  vascular  lesion.      As  arterial  rupture 
and  obstruction  are  highly  improbable,  as  venous  thrombosis 
is  at  least  possible  or  even  likely,  and  as  such  thrombosis 
is  competent  as  an   explanation   of   the    hemianopia   and 
other    cerebral    incidents,    it    is    hardly    an    extravagant 
proposal    to    suggest    that    in    all    the    four    members    of 
the   second  group   (6  to  9),   the  homonymous  hemianopia 
is  an   expression  of  intracranial  sinus  or  venous  clotting 
developing  as  a  complication  of  simple  anaemia  or  chlorosis. 
The    cases  are    certainly   not    cases    of    cerebral    tumour. 
The    absence  of   the   classical    evidences   of  tumour,   and 
the  long  history  of  the  cases  without  serious  developments, 
are   sufficient  to   forbid    such   a    diagnosis.      For   reasons 
already    given    it    is    difficult    to    accept    either    arterial 
rupture,  or  thrombosis,   or    embolism,  as    an   explanation. 
There  remains   sinus   or  venous  thrombosis,  an   event  not 
improbable    in    the    circumstances,    and    well    capable   of 
producing  such  cerebral  incidents   as    mark    the    clinical 
histories  of   these   four   cases.       This   is   the    explanation 
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which  with  great  respect  I  submit  for  the  consideration  of 
the  Association. 


2.   Homonymous  hemianopsia  without  other  evidence  of 

organic  disease. 

By  F.  Richardson   Cross. 

In  my  Bradshaw  lecture  at  the  Royal  College  of 
Surgeons  on  December  10th,  1909,  I  said  :  "  It  is  certain 
that  hemianopsia  may  occur  without  being  necessarily  an 
early  symptom  of  brain  trouble.  I  have  seen  a  number 
of  patients  who,  with  more  or  less  defect  in  the  visual 
fields,  have  been  able  to  do  useful  work  apparently  without 
discomfort,  and  who  have  remained  without  any  other 
evidence  of  disease  for  many  years. 

"  The  common  cause  in  localised  cases  is,  I  expect, 
embolism  of  some  twig  of  the  calcarine  artery.  The  onset 
is  usually  sudden,  the  patient  has  slight  brain  disturbance 
for  some  days  and  then  recovers.  The  tiny  obstructed 
area  probably  undergoes  atrophy,  but  causes  the  patient 
no  discomfort  except  his  loss  of  localised  visual  area. 

"  The  visual-sensory  area,  the  primary  station  in  each 
hemisphere  for  the  reception  of  impressions  coming  from 
the  retina  through  the  geniculate  bodies,  lies  along  the 
calcarine  fissure,  on  the  median  aspect  of  the  occipital 
lobe.  The  cuneate  gyrus  and  median  aspect  of  the 
occipital  lobe  above  the  calcarine  is  probably  associated 
with  the  superior  portion  of  the  retina,  and,  if  damaged, 
shows  a  defect  of  vision  in  the  lower  quadrant  of  the 
visual  field,  while  the  lingual  gyrus  below  the  calcarine  is 
associated  with  the  lower  part  of  the  retina,  a  lesion  here 
causing  loss  of  vision  in  the  upper  quadrant.  (See  Figs. 
14,  19,  23  and  Case  14.) 

"  It  seems  to  me  probable  that  the  centre  for  complete 
hemianopsia  lies  anteriorly  in  or  near  the  calcarine  proper, 
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rather  than  in  the  post-calcarine  fissure,  or  else  that  the 
optic  radiations  themselves  must  be  involved  when  the 
hemianopsia  is  complete ;  and  I  suggest  that  the  further 
forward  towards  the  splenium  the  mischief  is,  the  greater 
the  number  of  fibres  likely  to  be  involved  and  the  wider 
the  hemianopsia,  while  the  more  posterior  the  lesion  the 
more  numerous  the  subdivisions  of  the  artery,  and  the 
more  localised  the  area  of  faulty  blood-supply  is  likely  to 
be,  and  the  smaller  the  defect  in  the  field." 

Homonymous  quadrantal  defects  more  or  less  complete 
in  the  fields  of  vision  are  not  infrequent.  The  blind  area 
always  seems  to  reach  the  periphery  of  the  fields. 

I  am  speaking  of  cases  where  the  sight  area  only  is 
impaired  ;  of  course,  hemianopsia  may  be  a  part  of  a 
spreading  lesion,  an  early  symptom  of  thrombosis,  which 
will  lead  to  progressive  softening,  or  of  a  tumour  which  is 
causing  pressure  upon  the  visual  cortex  or  radiations,  or 
upon  the  optic  tract,  but  here  we  should  have  optic  neuritis 
and  other  symptoms. 

Case  1. — Sudden  complete  uncomplicated  homonymous 
hemianopsia . 

The  late  Dr.  C — ,  of  Clifton,  aet.  69  years,  came  to  me 
on  July  12th,  1888,  complaining  that  he  had  suddenly 
found  a  serious  defect  in  vision.  Two  nights  before  he 
had  gone  to  bed  well ;  in  the  morning  he  awoke  with 
headache  and  difficulty  in  seeing.  With  glasses,  his 
central  vision  was  normal.  There  was  no  defect  in  the 
retinae  or  optic  nerves  nor  any  apparent  disease  in  the 
eyes. 

He  had  an  absolutely  complete  right-sided  hemianopsia 
cutting  his  visual  field  in  two  halves  by  a  vertical  line, 
which  turned  away  at  the  fixation  point  to  allow  of  perfect 
central  vision.  There  was  good  sight  on  the  left  of  him, 
on  the  right  he  was  blind — no  other  defect  was  noticed 
except  immobility  of  the  pupils  to  light  coming  from  the 
right  side. 

Here  was   a   case   of  complete  paralysis   of  the  visuo- 
sensory  area  in  the  calcarine   region  of  the  mesial  surface 
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of   the   left  occipital  lobes  or  tlie  optic  radiations  passing 
to  it. 

Dr.  C —  rested  only  a  few  days  and  resumed  his  large 
practice,  going  on  with  it  until  his  death,  which  occurred 
suddenly  about  three  years  later,  probably  from  cerebral 
haemorrhage  or  possibly  from  cardiac  failure. 

I  saw  him  from  time  to  time  ;  no  change  had  taken 
place  in  the  condition  of  his  visual  fields.  His  sight  had 
become  much  more  useful,  as  with  time  he  became  accus- 
tomed to  the  disability. 

Case  2. — F.  0.  C— ,  aet.  64  years  (vol.  xxx,  p.  105), 
came  on  March  3rd,  1910,  complaining  of  defect  in  vision. 
Had  worked  hard  in  the  Customs. 

Central  vision  with  correction  practically  perfect,  and 
sees  tiny  specks  of  colour.  Complete  right-sided  bitemporal 
hemianopsia. 

A  week  earlier  when  walking  across  a  room  to  fill 
a  pipe,  "  a  cloud  passed  over  his  right  eye  "  from  the 
outer  side,  and  the  sight  has  not  recovered.  Some  months 
afterwards  there  was  no  change  excepting  a  slight 
improvement  to  10  per  cent,  on  the  right  side  of  the 
fixation  point. 

Case  3. —  Very  slight  homonymous  quadrantal  defects. 

Col.  M — ,  aet.  71  years,  came  to  me  on  October  29th, 
1 910,  complaining  that  he  has  had  some  definite  confusion  of 
sight  for  nine  months  :  previous  to  that  he  had  seen  very 
well  with  the  aid  of  glasses.  One  night  he  had  gone  to 
bed  feeling  poorly,  and  the  next  morning  he  found 
his  sight  confused.  He  was  ill  for  a  few  days  with 
headache  and  indefinite  malaise.  The  doctor  considered 
it  a  case  of  influenza. 

He  was  soon  able  to  read  with  little  difficulty  and  get 
about  in  comfort,  though  his  sight  was  not  as  it  had  been 
prior  to  his  illness. 

I  found  far-sight  with  correction  was  ^  in  each  eye,  and 
he  could  read  the  smallest  print.  There  were  a  few  striae 
in  the  crystalline  lenses,  but  the  optic  nerves  and  fundi 
showed  no  defect.      At  first  there  appeared  to  be  nothing 
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wrong,  but  a  very  careful  examination  of  the  visual  fields 
detected  a  small,  symmetrical,  left-sided  hemianopsia,  not 
noticed  by  him,  as  it  lay  in  the  upper  left  field  where 
vision  is  but  little  used.  When  the  defect  was  pointed 
out  to  him  he  at  once  realised  it  as  the  sole  cause  of  his 
discomfort. 

Case  4. —  Very  small  quadrant al  defect. 

Mr.  W.  McM— ,  vol.  xvii,  p.  242.  November  7th,  189]  .— 
On  November  5th  he  found  his  sight  wrong  on  rising;  on 
signing  a  cheque  said  he  could  not  see  the  top  of  the 
capital  letters.  When  7  years  of  age  he  remembered 
suddenly  seeing  a  patch  of  darkness  ;  he  fainted  ;  darkness 
lasted  twenty  minutes. 

Has  occasionally  lost  sight  since  with  attacks  of 
indigestion,  unusual  exercise,  etc.  He  had  occasionally 
seen  patches  of  blue  light,  with  fortification  blue  line 
edging,  often  comes  on  the  left  side  of  him  in  both  eyes. 
I  knew  this  gentleman  well  and  often  saw  him  for  many 
years  after;  no  further  defects  of  sight  or  cerebral  compli- 
cation took  place,  at  any  rate,  until  just  before  his  death. 
His  vision,  with  short-sight  correction,  was  perfect,  but 
he  had  a  very  slight  upper  quadrantal  hemianopsia  as  in 
Case  3. 

Case  5. — Quadrantal  hemianopsia. 

Mr.  T.  B — ,  get.  70  years,  vol.  lxviii,  p.  403.  Clerk  in 
solicitor's  office  at  Bruton.  From  Dr.  Carsberg,  April  16th, 
1908. — October  last  had  a  severe  cold.  One  night  he 
thought  he  saw  the  pictures  on  the  wall  falling  towards 
him;  he  put  out  his  hand  to  push  them  away.  His  sight 
did  not  seem  further  affected. 

In  January,  after  being  at  a  friend's  house,  he  found 
a  sudden  defect  of  vision  on  his  left  side.  I  found 
vision  with  myopic  correction  §  each.  Left  upper  hemi- 
anopsia. Left  nerve  pale,  not  inflamed.  Right  slightly 
hazy. 

Case  6. — Homonymous  hemianopsia  ;  sudden  attack  with 
headache. 

Miss   S — ,   act.    55    years,   vol.   xxii,   p.   232.      Came    in 
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May,  1900,  complaining  that  three  weeks  before  she  had 
an  attack  of  sharp  headache  over  the  left  temple  with 
sickness  and  shortly  afterwards  confusion  of  sight  on  the 
right  side. 

I  found  central  vision  with  correction  normal,  but  there 
was  homonymous  hemianopsia  most  marked  in  the  right 
eye.  No  nerve  lesion  to  be  seen,  or  other  symptom.  She 
has  since  visited  me  on  December  7th,  1909,  and  again  on 
September  26th,  1913.  The  sight  was  almost  the  same 
and  the  condition  of  the  fields  absolutely  unchanged.  No 
kind  of  nerve  disturbance  had  taken  place  further. 

Case  7.  —  Uncomplicated  quadrantal  unrecognised 
Jiemianopsia. 

Daniel  I — ,  gas  engineer,  vol.  xxxii,  p.  96.  Seen  on 
July  2nd,  1912,  with  Dr.  L.  Lees.  Has  been  to  Droitwich 
recently  for  rheumatism  in  the  hips.  For  a  few  weeks 
has  had  a  little  difficulty  in  reading  in  following  the  line 
of  his  book  ;  he  has  not  noticed  it  out  of  doors.  Vision 
without  correction,  R.  -J^q,  L.  -^,  with  correction,  normal. 
There  is  a  typical  symmetrical  right-sighted  homonymous 
hemianopsia  in  the  lower  quadrant.  Telephoning  Dr. 
L —  yesterday,  April  21st,  1914,  I  am  informed  that  the 
patient  is  in  full  work  ;  he  has  had  no  further  symptoms  ; 
the  condition  of  his  sight  is  the  same. 

Case    8. — Sudden  quiescent  hemianopsia. 

W.  W— ,  vol.  xxxii,  p.  123.  Seen  with  Dr.  L— 
on  July  24th,  1912.  Five  days  ago  on  holiday  in  a 
Scarborough  hotel  suddenly  found  in  the  afternoon 
confusion  or  loss  of  sight,  with  head  discomfort  and 
flashings  of  eyes.  His  sight  had  been  very  good  hitherto. 
He  was  a  very  hard-working  stockbroker.  Diabetes. 
Urine  :  Sp.  Gr.  1035.  His  vision  seemed  good ;  ^  each, 
with  glasses  J.l. 

He  had  rather  an  unusual  type  of  left-sided  hemia- 
nopsia. On  October  8th,  I  saw  him  again.  No  apparent 
change  in  the  fields  of  vision.  But  he  had  resumed  full 
work  without  discomfort.      I  have  not  seen  him  since. 

Telephoning    Dr.    L —    yesterday,    April    21st,     1914, 

vol.  xxxiv.  14 


210 


DISEASES    OF    THE    NERVOUS    SYSTEM. 


HOMONYMOUS    HEMIANOPSIA. 


211 


212  DISEASES    OF    THE    NEKVODS    SYSTEM. 

"  The  patient  is    in    full    work  ;    he    has    had  no   further 
symptoms ;  the  condition  of  his  sight  is  the  same." 

Case   9. — Lower    quadr antic  right  hemianopsia   of  four 
years  standing  ;  not  diagnosed  earlier. 

Miss  E.  C — ,  seen  August  13,  1903.  Travelling,  and 
just  going  abroad  for  a  year  to  Italy.  Is  very  nervous, 
especially  since  an  attack  of  influenza  in  1892.  Has  had 
very  peculiar  sight,  as  at  present,  for  about  four  years. 
Astigmatism.  Right,  with  correction  ^  ;  left,  with  cor- 
rection only  3-6.  Both  discs  very  pallid  oil  the  temporal 
side,  a  spot  of  damage  in  the  left  macula.  The  charts  of 
the  fields  of  vision  had  not  been  taken  before.  I  found  a 
nearly  symmetrical  homonymous  hemianopsia  of  the  lower 
quadrant  of  the  right  side  of  the  fields  in  both  eyes. 
She  appreciated  the  defects  I  found  in  them  as  the 
probable  cause  of  the  discomfort  she  had  noticed  for  the 
past  four  years,  which  had  remained  unchanged  during 
that  time. 

I  assured  her  that  no  further  change  was  likely  to  occur, 
and  that  she  might  go  abroad  without  any  hesitation. 
I  have  not  heard  of  her  since. 

Case  10. — Partial  loss  of  sight  in  symmetrical  quadrants 
of  the  left  lower  field. 

Mrs.  L — ,  vol.  xxii,  p.  439.  I  several  times  prescribed 
astigmatic  glasses  for  headache  and  periorbital  neuralgia. 
On  October  1st,  1909,  she  consulted  me  again,  having 
had  much  cervical  and  occipital  neuralgia.  She  had  very 
slight  aphasia,  and  weakness  on  the  right  side  of  the  face. 
Central  vision  was  good,  the  optic  nerves  and  retina  quite 
sound,  though  there  was  now  albumen  in  the  urine. 

I  particularly  made  a  note  that  the  fields  of  vision  were 
quite  full.  In  April,  1911,  she  had  no  fresh  symptoms; 
the  sight  as  before.  On  May  29,  1912,  she  returned, 
having  had  slight  epileptiform  attacks  affecting  the  left 
arm  and  leg,  and  the  left  side  of  the  face.  There  was  no 
decrease  in  defect  of  central  vision.  The  retina)  and  optic 
nerves  were  normal. 

There   was    left   homonymous   hemianopsia   completely 
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filling  in  the  lower  quadrant,  but  not  absolute.  The 
moving  disc  was  just  recognised ;  not  at  the  periphery, 
which  was  blind,  but  the  colour  sense  was  almost  absent 
everywhere  in  this  area,  though  it  was  accurate  else- 
where in  the  other  three  quadrants. 

Case  11. — Inherited  migraine  ;  symptoms  for  tiventy 
years  ;  then  sudden  loss  of  half  vision,  ivhich  continues 
'permanent. 

C.  T — ,  yet.  54  years  (vol.  xxxiii,  p.  121).  Frontal 
headache  and  bilious  migraine  for  twenty  years  ;  as  a  rule 
attacks  not  very  serious.  His  mother  suffered  from  similar 
attacks.  On  October  14th,  1913,  a  bilious  attack  with 
severe  incessant  headache  and  loss  of  sight,  which  was 
attributed  to  the  right  eye. 

I  saw  him  on  October  20th,  found  vision  of  each  eye 
§  ;  with  +  2*25  J.  1  ;  he  saw  tiny  specks  of  colour  centrally. 
He  had  well-marked  symmetrical  right  hemianopsia. 
The  optic  nerves  were  normal,  though  the  veins  appeared 
somewhat  full. 

There  was  a  doubtful  history  of  syphilis.  He  came 
again  on  December  10th,  complaining  that  he  had  had  a 
severe  bilious  attack  ten  days  previously,  with  headache, 
and  that  the  sight  had  been  temporarily  very  much 
affected.  The  visual  fields  and  vision  were  as  before. 
Optic  nerves  normal.  Some  slight  albumen  and  high 
blood  pressure. 

On  April  22nd,  1914,  the  day  before  our  Congress,  in 
reply  to  a  letter,  I  received  the  following  reply  :  "  In 
reply  to  yours,  my  sight  seems  coming  back,  but  I  have 
still  lost  the  side  vision  on  the  right  side." 

Case  12. — Permanent  complete  hemianopsia  the  day 
folloicing  childbirth. 

Mrs.  H — ,  set.  27  years,  vol.  xxxiii,  p.  234.  Baby  born 
in  November,  1913  ;  full  term  ;  next  day  found  sight  faulty, 
apparently  in  right  eye.      Seen  by  me  January  5th,  1914. 

Vision  ^  each  eye,  nothing  abnormal  excepting  right 
homonymous  hemianopsia,  complete  excepting  at  fixation 
point. 
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April  20,  1914. — Is  still  in  the  same  condition,  also 
June  16,  1914. 

Case  13. — Dr.  S — ,  set.  73  years,  consulted  me  on 
February  1st,  1899.  On  December  1st,  1898,  lie  had  gone 
to  bed  well.  In  the  morning  he  woke  up  with  very  slight 
hemiplegia.  When  I  saw  him  he  seemed  well,  except  for 
a  little  numbness  of  the  left  hand.  Vision  was  R.  ^,  L.  ^, 
with  left  hemianopsia  complete  at  the  periphery  but 
involving  a  circle  of  only  10°  or  20°.  Optic  nerves 
slightly  pallid  but  practically  normal. 

The  interesting  point  in  this  case  was  that  ten  years 
previously,  while  taking  a  bath,  he  was  seized  with  head- 
ache and  vomiting.  For  three  weeks  he  lay  insensible, 
and  for  some  time  after  he  was  practically  blind  in  both 
eyes.  He  had  no  kind  of  paralysis  or  other  symptom. 
Rather  suddenly  his  sight  cleared.  He  felt  poorly  for 
six  months,  but  after  that  he  was  quite  well,  and  con- 
tinued to  practice  until  the  later  attack  referred  to,  in 
1899.  It  is  uncertain  whether  the  hemianopsia  was 
associated  with  the  attack  in  1889  or  in  1898,  probably 
with  the  latter. 

Case  14. — Double  quadrantal  left-sided  lateral  hemia- 
nopsia associated  with  two  separate  and  distinct  attacks. 

Mrs.  H — ,  a)t.  71  years,  a  patient  of  Dr.  S — .  Seen 
April  19th,  1909.  Two  years  and  a  half  before  this  date 
she  had  a  slight  cerebral  attack  after  influenza,  with  a 
little  weakness  of  the  left  side.  A  second  attack  quite 
recently  had  caused  more  weakness  of  the  left  leg*  and 
arm.  When  I  saw  her  vision  with  correction  was  R.  § 
and  good  reading,  L.  -^..  The  left  leg  could  not  be 
lifted  freely,  the  left  arm  felt  heavy,  but  there  was 
neither  definite  defective  sensation  nor  paralysis.  There 
was  a  little  want  of  expression  of  the  left  side  of  the 
Eace. 

The  weakness  of  the  body  was  on  the  left  side.  There 
is  a  double  quadrantic  hemianopsia  of  the  left  side.  We 
may  assume  that  each  of  the  two  slight  cerebral  attacks 
mentioned    was    associated,   one    with    the    defect    in    the 
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upper  quadrant  of  the  two  visual  fields,  which  was  nearly 
complete,  and  the  other  with  the  defects  in  the  lower 
quadrants,  which  was  only  partial.  The  upper  quadrant al 
defect  in  the  field  of  vision  was  probably  dependent  on 
mischief  in  the  lingual  gyrus  below  the  calcarine  fissure  ; 
and  the  lower  quadrantal  defects  due  to  a  separate  lesion 
in  the  cuneate  gyrus  above  the  calcarine — the  structure 
deep  in  the  fissure  itself  having*  escaped  injury,  also  the 
parts  of  the  cuneus  especially  above  it,  for  the  loss  of  field 
in  the  lower  quadrant  is  quite  unaffected  along  the 
horizontal  line  in  its  upper  part. 

Case  15. — Damage  to  the  median  surface  of  left  occipital 
lobe  or  of  the  optic  tract  by  an  accident. 

F.  E —  (vol.  xxx,  p.  426).  Seen  on  November  18th, 
1910;  complaining  of  right  eyesight.  Five  years  ago  a 
motor-car  turned  over  with  him,  striking  his  forehead 
(he  thinks  on  the  right  side)  ;  temporary  shock.  Eyelids 
much  swollen  and  prominent  for  a  time.  On  recovery 
found  sight  faulty.  Two  years  ago  it  seemed  a  little 
worse  than  it  is  now,  and  he  complained  to  me  of  his 
right  eye,  and  thought  the  left  one  unaffected.  Vision 
R.  f-,  L.  ||,  a  doubtful  pallor  of  right  disc. 

I  was  very  much  surprised  to  find  well-marked  right- 
sided  hemianopsia.  He  attributed  his  defective  sight  to 
the  motor-car  accident,  and  said  it  had  not  changed 
much  since.  I  have  little  doubt  that  damage  to  the  left 
optic  tract  occurred  at  the  time  of  the  accident,  and 
that  the  sight  has  been  faulty  ever  since,  without  any 
material  change. 

Case  16. — A  ballet  wound  in  the   right  occipital  region. 

F.  S — ,  aet.  23  years  (vol.  xxiii,  p.  242).  A  member  of 
the  Warwickshire  Yeomanry,  on  May  28th,  1900,  when 
crossing  the  Orange  River  at  Kleisdrift,  was  shot  badly  over 
the  right  occipital  protuberance.  He  was  insensible  for  a 
long  time,  and  lie  was  told  afterwards  that  brain  matter 
bad  extruded  from  the  wound.  He  said  he  was  stone  blind 
for  two  or  three  weeks;  and  stayed  in  the  hospital  for 
two  or  three  months.      His  sight  gradually  returned,  and 
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six  mouths  after  the  accident  he  saw  much  as  when  he 
consulted  me  on  March  27th,  1902. 

I  found  central  vision  of  the  right  eye  good,  ||  aud  J.l. 
The  left  eye  had  always  been  weak-sighted,  cyl.  — 3-^-. 

The  fields  show  a  typical  left-sided  hemianopsia  without 
impairment  or  narrowing  in  the  area.  He  has  only  con- 
sulted me  once  since,  but  I  think  if  any  change  had  taken 
place  I  should  have  seen  him,  and  that  we  may  assume 
there  is  no  change  in  the  central  area  or  in  the  fields  of 
vision. 

Case  17. — S.  H — ,  set.  50  years  (vol.  xxvii,  p.  372).  A 
personal  friend,  a  man  of  leisure,  and  generous  liver.  No 
severe  brain  effort  of  any  kind. 

Came  on  November  20th,  1906.  Complaining  of  sight 
— central  vision  good,  but  complete  right-sided  hemianopsia. 
Shortly  after,  he  had  very  slight  indefinite  weakness  of  the 
right  leg,  and  then  partial  aphasia  supervened  with  diffi- 
culty in  letter  writing.  There  was  no  albumen  in  the 
urine,  no  vascular  tension.  All  his  stimulant  was  stopped, 
and  he  was  put  on  a  careful  diet.  He  has  had  no  further 
attack,  but  the  visual  field,  recently  examined,  still  remains 
in  exactly  the  same  condition  as  seven  years  ago. 

The  aphasia  has  improved,  there  is  no  muscular  weak- 
ness present.  Central  vision  is  excellent.  He  shoots,  and 
fishes  for  salmon,  quite  realising  the  danger  he  runs  on 
the  right  side  of  him.  I  do  not  think  he  ever  had 
syphilis. 

Cask  18. — Sudden  complete  homonymous  hemianopsia 
occurring  during  the  night. 

Dr.  B — ,  set.  nearly  80  years,  had  seen  me  on  several 
occasions  for  short-sighted  glasses  ;  he  had  good  vision. 
He  came  to  me  on  June  27th,  1912.  No  change  in  the 
sight  or  eyes  had  taken  place  excepting  a  complete  right- 
sided  hemianopsia,  quite  uncomplicated.  The  blindness 
must  have  come  during  the  night,  as  he  had  gone  to  bed 
well,  and  awoke  in  the  morning  with  no  other  discomforts 
than  those  due  to  the  impaired  sight.  He  is  still  living,  and 
no  further  development  has  taken  place. — April  17th,  1914. 
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Mr.  G-.  Brooksbank  James  said  that  some  six  weeks  ago 
he  collected  the  records  of  five  or  six  cases  of  the  same 
nature,  and  had  an  idea  of  publishing  them.  He  would 
like  to  ask  Dr.  Hawthorne  and  the  President  two  ques- 
tions :  (1)  Had  they  met  with  loss  of  power  of  accommo- 
dation in  homonymous  cases  ?  (2)  Was  the  hemianopia 
complete  from  the  outset,  and  did  it  change  while  under 
observation,  several  daj^s  later  ?  In  two  of  his  cases  he 
noticed  both  these  accompaniments.  One  of  the  cases  was 
that  of  a  young  artist,  who  had  a  right  homonymous 
hemianopia,  which  came  on  suddenly,  and  was  complete. 
When  he  got  up  one  morning  he  staggered,  and  was  very 
sick  all  that  day.  He  came  with  a  typical  right  homony- 
mous hemianopia.  He  was  taken  into  hospital,  but 
nothing  could  be  found  which  would  account  for  it.  Sub- 
sequently there  was  a  return  of  vision  in  the  right  upper 
quadrant,  the  right  lower  quadrant  having  meanwhile 
remained  affected.  Another  case  was  that  of  a  youth,  who 
had  had  recurrent  attacks  of  epilepsy  of  severe  character, 
and  who  had  typical  right  homonymous  hemianopia. 
He  had  also  had  complete  loss  of  accommodation.  Another 
case  was  that  of  a  woman,  who  had  homonymous  hemi- 
anopia on  the  left  side,  and  later  had  a  partial  return  of 
the  field.  She  also  had  partial  loss  of  accommodation. 
Two  other  cases  of  hemianopia  occurred  in  older  people, 
in  whom  this  condition  was  complete,  and  remained  so. 
There  was  no  further  development  during  the  two  years 
he  was  watching  these  cases.  The  defect  in  accommoda- 
tion in  the  two  cases  mentioned  struck  him  as  peculiar  at 
the  time,  and  difficult  of  explanation. 

Mr.  Leighton  Davies  said  he  had  recently  seen  three 
examples  of  the  condition  described  in  Dr.  Hawthorne's 
first  series.  There  was  also  a  similar  history — an  indefi- 
nite cerebral  attack,  and  on  recovery  from  that  attack, 
very  marked  homonymous  hemianopia.  He  noted  a  very 
definite  arterial  degeneration  in  the  retinal  vessels,  and  he 
would  like  to  know  whether  arterio-sclerosis  was  present  in 
Dr.  Hawthorne's  series.     His  own  were  examples  of  "  silver 
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wire  "  arteries,  brick-red  disc,  and  venous  engorgement. 
In  Dr.  Hawthorne's  second  series  of  cases,  the  author  had 
carried  him  with  him  in  his  explanation  of  the  pathology. 
He  thought  there  was  no  doubt  that  they  were  due  to 
thrombosis  because  it  seemed  unlikely  that  arterial  disease 
should  be  present  in  these  young  females,  yet  thrombotic 
affections  of  various  types  occurred,  as  wras  seen  for  example 
in  chlorosis. 

Prof.  Landoi/t  suggested  that  Prof.  Uhthoff,  of  Breslau, 
who  was  one  of  the  masters  on  the  subject  of  localisation, 
should  be  invited  to  give  his  opinion  on  this  somewhat 
obscure  matter. 

Prof.  Uhthoff  emphasised  the  importance  of  Dr. 
Hawthorne's  observations.  He  would  lay  especial  import- 
ance on  an  examination  of  the  colour-fields  as  essential 
for  the  analysis  of  such  cases.  Isolated  hemianopias 
without  other  definite  cerebral  symptoms  were  to  be 
localised  in  the  occipital  region  and  as  far  forward  as  the 
parietal  convolution,  where  the  optic  radiation,  the  cortical, 
and  subcortical  visual  paths  were  involved  without  affecting 
other  tracts.  The  importance  in  diagnosis  of  macular 
involvement  was  mentioned.  Lens  has  investigated  this 
subject  from  the  material  of  the  Breslau  Klinik.  The 
interesting  observation  of  Cross  of  a  left  partial  hemia- 
nopia  with  a  remaining  horizontal  band  he  would  explain 
in  the  same  manner  as  Cross  explained  it,  namely,  a 
double  injury.  Prof.  Uhthoff  then  went  into  the  question 
of  the  persistent  partial  hemianopias  after  ophthalmic 
migraine.  He  had  seen  five  cases,  and  they  all  arose  after 
the  migraine  had  recurred  for  years  without  leaving  any 
permanent  visual  defect.  These  homonymous  hemianopias 
were  always  partial  in  his  cases,  and  never  complicated  by 
paralysis  of  any  part  of  the  body.  As  regards  the  etiology 
of  ophthalmic  migraine,  he  was  of  opinion  that  it  was  to 
be  explained  by  vascular  disturbance.  With  reference  to 
the  hemianopias  of  young  people,  he  was  not  of  the  opinion 
that  such  circumscribed  absolutely  hemianopic  visual 
field    defects    could    be   caused  by  partial   venous   throm- 
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bosis.  The  arrangement  of  the  cerebral  veins  is  quite 
different  from  that  of  the  arteries.  These  latter  are  true 
end  arteries  in  Colmheim's  sense,  but  this  is  not  true  of 
the  veins. 

Dr.  Hawthorne,  in  reply,  said  that  in  the  case-records 
he  had  submitted  he  had  deliberately  abstained  from  any 
attempt  to  discuss  the  precise  site  of  the  lesion  ;  nor  had 
he  considered  the  question  of  transient  hemianopias  in 
association  with  migraine  and  with  epilepsy.  Each  of 
these  topics  had  its  interest,  but  he  had  not  raised  either 
the  one  or  the  other  in  his  present  communication.  He 
would,  therefore,  not  pretend  to  follow  the  remarks  which 
had  been  made  outside  the  strict  limits  of  his.  argument. 
His  claim  was  that  hemianopia  in  young  women  free  from 
all  evidence  of  cardiac,  vascular,  and  renal  disease,  meant, 
in  all  probability,  venous  thrombosis  within  the  skull,  and 
occurring  as  a  complication  of  anaemia  or  chlorosis.  The 
President  suggested  that  such  cases  were  due  to  embolism, 
but  the  great  difficulty  here  was  to  find  a  source  from 
which,  in  the  absence  of  cardiac  disease,  an  embolus  could 
take  origin.  Very  rarely  the  thrombosis  of  anaemia  has 
been  not  venous  but  arterial ;  some  few  cases  have 
been  reported  of  intra-cardiac  thrombi,  and  clots  so 
situated  might  of  course  be  dislodged  as  emboli.  Hence 
at  least  as  a  speculation,  it  could  be  urged  that  in  anaemic 
girls  a  hemianopia  might  be  due  to  embolism  following 
intra-cardiac  thrombosis.  Against  this  is  the  experience 
that  records  of  intra-cardiac  thrombi  have  been  extremely 
uncommon,  and  that  clinical  disturbances  possibly  due  to 
embolism  in  anaemia  seemed  to  be  unknown.  On  the 
other  hand,  intra-cranial  venous  thrombosis  as  a  cause  of 
cerebral  disturbances  in  anaemia  were  well  authenticated, 
and  hence  it  was  no  extreme  departure  from  established 
experience  to  suggest  that  hemianopia  in  anaemia  is  due 
to  such  thromboses.  Embolism  might  be  argued  as  a 
possible  cause,  but  the  balance  of  probability  seemed  to  be 
in  favour  of  venous  thrombosis. 

On  the  point  raised  by  Mr.  Brooksbank  James  he  could 


228  DISEASES    OF   THE    NERVOUS    SYSTEM. 

only  say  that  in  his  cases  there  had  been  nothing  to 
suggest  any  failure  of  accommodation,  and  he  had  not 
made  any  special  examination  in  this  direction.  He 
regretted  that  his  imperfect  acquaintance  with  the  German 
language  had  deprived  him  of  the  advantage  of  fully 
appreciating  Prof.  Uhthoifs  remarks. 

The  President,  replying  to  Mr.  Brooksbank  James,  said 
that  when  the  patients  came  to  him,  there  was  no  obvious 
loss  of  accommodation,  but  if  patients  came  within  a  few 
hours  of  the  attack  such  loss  might  be  found  (Mr.  James : 
The  loss  of  accommodation  in  my  epileptic  case  was  per- 
manent). The  cases  he  had  brought  forward  were  as 
little  complicated  as  possible.  If  there  was  arterio-sclerosis, 
albuminuria,  etc.,  the  blood  vessels  were  likely  to  give 
way,  and  if  they  gave  way  in  the  visual  tracts  these  symp- 
toms occurred.  He  did  not  think  there  had  been  loss  of 
accommodation  in  his  cases.  And  he  was  much  struck  by 
the  slight  alteration  there  was  in  the  amount  of  hemian- 
opsia. In  only  one  of  his  cases  was  there  any  definite 
improvement.  There  was  a  defect  in  the  pupil  reaction  if 
the  light  fell  on  the  faulty  quadrant.  He  would  not 
criticise  an  authority  like  Dr.  Hawthorne  with  regard  to 
details  as  to  arterial  thrombosis,  hemorrhage  or  embolism 
as  a  cause  in  these  cases. 

He  was  speaking  of  the  limited  group  of  cases  which  he 
brought  forward  :  the  pure,  typical,  localised  form,  acute  in 
onset.  These  rapid  ( '  unaltering "  permanent  conditions 
were  more  likely  to  be  due  to  a  small  block,  he  thought,  than 
to  haemorrhage  or  thrombosis,  which  would  be  likely  to  affect 
a  wider  area  for  a  time  at  any  rate  in  the  earlier  stages. 
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3.    Optic   neuritis  and  myelitis. 
By  Charles  Goulden. 

In  a  paper  published  in  the  Lancet,  1870,  entitled  "  On 
the  Ophthalmoscopic  Signs  of  Spinal  Disease/'  Sir  Clifford 
Allbutt  drew  attention  to  the  occurrence  of  changes  in  the 
optic  nerve  in  cases  of  inflammation  of  the  spinal  cord. 
These  changes  he  pointed  out  were  quite  different  from  those 
seen  in  the  optic  nerve  in  chronic  diseases  such  as  tabes 
dorsalis.  They  consisted  in  changes  that  varied  from  a 
simple  hyperemia  of  the  optic  disc  to  a  condition  in  which 
the  nerve  head  was  only  to  be  discovered  and  recognised  by 
the  confluence  of  vessels.  No  doubt  some  of  his  cases  corre- 
sponded with  the  condition  which  is  about  to  be  described, 
namely,  "  an  acute  paraplegia  associated  with  bilateral 
blindness."  This  has  been  called  by  Devic  "  Neuromyelite 
Optique  Aigue,"  and  lately  De  Lapersonne  has  suggested 
the  name  u  Ophthalmoneuromyelite."  Fifty-two  cases 
have  been  published,  the  following  being  the  fifty-second 
and  it  is  unique  in  the  fact  that  the  patient,  when  attacked 
by  the  disease,  was  older  than  any  other  recorded  instance. 

The  patient  was  a  cotton  merchant,  set.  60  years.  He 
was  first  seen  on  November  19th,  1912. 

The  history  he  gave  was  that  six  days  previously  he 
could  read  the  newspaper  as  usual,  but  that  the  next  day, 
the  14th,  his  eyes  seemed  a  little  dim  in  the  morning. 
The  eyesight  failed  gradually  until,  when  he  was  seen  on 
the  sixth  day  after  the  onset,  he  had  to  be  led  about. 

On  examination,  the  pupils  were  found  to  be  dilated 
widely,  and  they  did  not  respond  to  light.  The  media 
were  clear,  and  there  was  no  lesion  to  be  seen  in  the  fundus 
other  than  a  slight  fluffiness  of  the  edges  of  the  optic  disc. 
The  vision  was  reduced  to  the  perception  of  hand  move- 
ments and  there  was  a  central  colour  scotoma  for  red. 

In  the  absence  of  any  history  of  the  abuse  or  even  con- 
siderable use  of  tobacco  or  alcohol  the  diagnosis  made  was 
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that  of  a  retrobulbar  neuritis  due  in  all  probability  to  a 
particularly  severe  oral  sepsis. 

He  was  advised  to  see  his  dentist,  and  arrangements  were 
made  to  clear  the  mouth  of  septic  teeth  under  a  general 
anaesthetic.  A  few  were  removed  at  the  time  under 
nitrous  oxide  anaesthesia.  He  then  went  straight  home  to 
bed  where  it  was  proposed  to  keep  him  and  give  him 
a  course  of  injections  of  pilocarpine. 

Upon  examination  he  was  found  to  be  a  healthy 
vigorous  man,  well  preserved.  Pulse  and  temperature 
normal,  but  in  the  urine  there  was  a  trace  of  albumen. 
No  sugar.     Sp.  gr.  1012.     Heart  and  lungs  quite  healthy. 

Two  days  later,  on  November  21st,  he  complained  of  a 
peculiar  sensation  in  his  feet  and  legs.  It  was  then  found 
that  he  had  some  difficulty  in  moving  them  about,  and 
could  only  lift  them  from  the  bed  by  a  great  effort. 
Upon  testing  the  sensation  the  legs  were  found  to  be 
anaesthetic,  the  anaesthesia  extending  almost  to  the 
umbilicus.      The  knee  and  plantar  reflexes  were  absent. 

Two  days  later,  on  November  23rd,  he  was  completely 
paralysed  below  the  waist,  and  had  lost  control  of  both 
bladder  and  rectum. 

The  temperature  had  occasionally  risen  to  101°,  and 
the  pulse  rate  remained  continuously  over  100. 

The  eye  conditions  remained  unchanged,  the  vision 
became  no  worse  and  several  ophthalmoscopic  examina- 
tions revealed  no  more  change  in  the  discs  than  were 
found  when  the  first  examination  was  made. 

His  general  condition  became  worse,  the  anaesthesia 
rose  higher  and  higher  until  it  reached  the  level  of  the 
fourth  intercostal  space  in  front.  He  died  of  exhaustion 
on  November  29th,  ten  days  after  he  was  first  seen  and 
sixteen  after  failure  of  sight  was  first  noticed. 

Symptomatology. 

In  the 86  cases  it  is  extremely  rare  for  the  optic  neuritis 
and  myelitis  to  appear   simultaneously.      Most   commonly 
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the  optic  neuritis  is  the  first  to  appear  in  about  four-fifths 
of  the  cases. 

Usually  one  eye  is  first  affected,  to  be  followed  by  the 
other  at  some  time  varying  from  a  few  hours  to  several 
weeks,  both  preceding  any  signs  of  myelitis.  Blindness 
is  usually  present  in  both  eyes  at  the  same  time,  although 
one  eye  may  have  recovered  some  sight  before  the  other 
is  affected.  It  may  happen  that  the  myelitis  appears 
after  the  first  eye  has  become  affected,  but  before  the 
second  becomes  blind. 

The  interval  between  the  affection  of  the  eyes  and  the 
appearance  of  the  myelitis  may  be  as  long  as  two  months. 
The  usual  period  is  a  few  days ;  in  the  case  here  reported 
it  was  six  days.  If  the  patient  live  sufficiently  long,  after 
an  interval  of  a  few  days  to  two  weeks,  the  sight  begins 
to  return,  and  ultimately  a  considerable  amount  of  vision 
is  restored.  But  it  may  happen  that  the  myelitis, 
especially  in  cases  of  rapidly  ascending  n^elitis,  causes 
the  death  of  the  patient  before  the  stage  of  retrogression 
has  had  time  to  appear. 

1.  Optic   Neuritis. 

(a)  A  true  optic  neuritis,  or 

(b)  Retrobulbar  neuritis. 

(a)  Papillitis.  In  whatever  form  the  neuritis  appears, 
it  goes  on  to  complete,  or  almost  complete  blindness  in 
both  eyes,  although,  as  mentioned  above,  both  eyes  may 
not  be  blind  at  the  same  moment. 

Subjectively,  the  patient  first  complains  of  seeing  as 
through  a  cloud. 

There  is  no  pain  on  moving  the  eyes. 

Objectively,  the  pupils  are  widely  dilated,  and  either 
do  not  react  to  light  or  react  very  imperfectly. 

The  optic  disc  presents  appearances  varying  with 
the  intensity  of  the  inflammatory  process,  which  is  by 
no  means  commensurate  with  the  loss  of  sight  in  many 
cases ;  a  slight  change  in  the  optic  disc  being  often 
accompanied  with  serious  loss  of  sight. 
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The  various  appearances  which  have  been  described  by 
reporters  of  cases  follow  very  closely  the  descriptions 
given  in  1870  by  Sir  Clifford  Allbutt,  when  calling 
attention  to  the  occurrence  of  optic  neuritis  in  certain 
cases  of  myelitis.  The  appearances  may  vary  from  a 
slight  hyperemia  of  the  disc  with  a  slight  loss  of  defini- 
tion of  its  margins,  to  that  in  which  the  disc  can  only  be 
recognised  by  its  being  the  point  of  confluence  of  the 
retinal  vessels  :  the  vessels  in  some  cases  being  so  con- 
stricted that  the  arteries  appear  filiform  and  the  veins  full 
and  tortuous,  interrupted  here  and  there,  and  obscured  by 
patches  of  exudation. 

Haemorrhages  have  been  described  at  the  edge  of  the 
disc  and  in  the  immediately  surrounding  retina,  into  which 
the  inflammation  of  the  optic  disc  may  spread.  In  one 
case  yellowish  dots  were  seen  scattered  about  the  fundus. 

(b)  Retrobulbar  Neuritis. — Rarely  retrobulbar  neuritis 
may  occur,  as  in  the  case  here  reported.  This  is  ushered 
in  by  severe  frontal  headache  and  pain  upon  moving 
the  eyes  ;  the  eyes  are  usually  very  tender  upon  pres- 
sure. This  is  noted  almost  constantly.  There  may  be 
defects  in  the  fields,  hemianopia,  as  noted  first  by  Erb  in 
an  early  case,  and  central  colour  scotoma  and  loss  of 
sectors  of  the  field.  There  is  complete  loss  of  the  pupillary 
refit' x. 

Ophthalmoscopically  there  is  little  abnormal  to  be 
seen,  a  slight  fluffiness  of  the  margin  of  the  disc,  and 
in  others  a  careful  examination  has  revealed  nothing 
abnormal. 

2.  Myelitis. 

There  is  nothing  peculiar  about  the  myelitis  accom- 
panying optic  neuritis;  (lie  .symptoms  are  those  of  an 
ordinary  case  of  acute  myelitis.  The  onset  is  insidious. 
The  patient  first  notices  thai  the  legs  become  easily  tired 
when  walking.  This  weakness  increases  day  by  day 
until  feebleness  is  so  marked  that  the  patient  takes  bo 
bed.      The    weakness    may    appear    in    one    leg    first    and 
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tlien  at  a  varying  period  up  to  a  month,  the  other  leg 
becomes  affected.  Paralysis  becomes  complete  with 
incontinence  of  fasces  and  urine.  There  may  be  girdle 
pains  and  pains  in  the  back.  The  arms  are  usually 
spared.  The  picture  may  be  that  of  acute  diffuse 
myelitis  or  of  an  acute  transverse  myelitis,  much  more 
frequently  diffuse  myelitis. 

Objectively  there  is  loss  of  sensation  usually  as  high  as 
half  way  up  the  thorax,  and  occasionally  a  bordering  zone 
of  hyperesthesia  has  been  noted.  In  one  case  the 
syndrome  of  Brown  Sequard  has  been  recorded  (Erb). 

Reflexes. — The  reflexes  are  usually  completely  lost.  In 
a  few  cases  they  have  been  exaggerated  and  there 
have  been  contracture,  and  fibrillary  twitchings  of  the 
muscles  of  the  legs  and  violent  spasms  when  the  sole  of 
the  foot  was  stimulated. 

Muscle  sense  is  completely  lost  and  the  patient  is  unable 
to  tell  the  position  in  which  his  legs  are  placed.  The 
upper  limbs  are  usually  spared  except  in  those  unusually 
severe  cases  where  the  myelitis  has  taken  on  a  rapidly 
ascending  course. 

Trophic  disturbances. — These  are  very  common.  The 
most  usual  is  a  deep  sacral  sore,  and  in  the  case  of 
Achard  and  Guinon,  sores  were  present  over  the  tro- 
chanters and  the  big  toes.  This  complication  and  the 
consequent  septic  poisoning  is  the  cause  of  death  in  many 
of  the  cases  that  end  fatally. 

The  intensity  of  the  disease  varies  within  wide  limits. 
In  those  cases  that  recover  the  course  is  mild.  In  others 
the  myelitis  takes  on  an  extremely  rapidly  ascending 
character,  and  the  patient  dies  either  from  interference 
with  the  muscles  of  respiration  or  from  exhaustion.  In 
other  cases  of  longer  duration  the  patient  may  be  carried 
off  by  some  complication  such  as  sepsis  from  a  deep 
bedsore  or  from  a  purulent  cystitis  which  in  Sharkey 
and  Lawford's  case  caused  septic  peritonitis.  In  other 
cases  death  has  been  caused  by  broncho-pneumonia  and 
several  times  by  pulmonary  tuberculosis. 
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It  should  be  noticed  that  there  is  a  great  similarity  in 
the  course  followed  by  the  myelitis  and  optic  neuritis. 
Both  have  slight  symptoms  at  the  commencement,  both 
pass  on  to  a  period  of  greatest  intensity  and  again  to  a 
period  of  retrogression  ending  in  many  cases  in  recovery. 
In  the  less  severe  cases  of  myelitis,  the  optic  neuritis  is 
less  severe  and  this  is  to  be  noted  especially  in  those 
cases  that  have  been  reported  in  the  past  ten  years. 

Post-Mortem  Findings. 

There  have  been  fourteen  post-mortem  examinations, 
some  very  complete.  The  most  important  are  those  of 
Achard  and  Guinon,  Devic,  Weill  and  Gallavardin,  Dalen 
and  Bielschowski.  In  England  are  those  of  Sharkey  and 
Lawford,  and  Dreschfeld,  both  early  communications. 

Macroscopical. 

Brain  and  cerebral  meninges. — Slight  changes  have 
been  recorded  by  a  few  observers.  Slight  congestion 
(Dreschfeld),  excess  of  sub-arachnoid  fluid  (Knapp),  pia 
mater  a  little  swollen  and  the  sinuses  engorged  (Devic), 
oedema  of  the  meninges  (Katz),  small  haemorrhages  in  the 
fissure  of  Sylvius  and  excess  of  fluid  in  the  ventricles 
(Bielschowski). 

In  all  the  other  reports  it  is  expressly  stated  that  there 
were  no  macroscopical  lesions  to  be  found. 

Meninges  of  the  cord. — Here  again  little  has  been 
found  by  the  majority  of  observers,  but  there  has  been 
more  frequent  mention  of  changes  than  is  the  case  with  the 
meninges  of  the  brain.  The  changes  vary  from  a  simple 
liyperamiiato  a  condition  mentioned  by  Dalen,  whofound  the 
meningeal  cavities  filled  with  a  yellowish  seropurulent  fluid. 
In  Kerchensteiner's  case  there  was  found  a  lepto-meningitis 
with  considerable  thickening  of  the  pia  mater  in  the 
region  of  the  dorso-lumbar  cord  and  also  several  patches 
.scattered  about  the  rest  of  the  spinal  meninges. 


OPTIC    NEURITIS    AND    MYELITIS.  235 

Cord. — The  published  observations  vary  somewhat  in 
the  intensity  of  the  lesions  found.  This  no  doubt  is 
explained  by  the  stage  of  the  illness  at  which  the 
pathological  material  was  obtained. 

In  some  cases  no  lesion  was  to  be  discovered  upon 
simple  inspection  of  the  cord.  In  others  the  lesions  could 
be  discovered  by  a  greyish  or  yellowish  discoloration  of 
the  cord,  in  other  cases  the  cord  in  affected  areas  was 
softened  but  not  changed  in  colour.  Dreschfeld  mentions 
that  in  one  of  his  cases  the  meninges  were  converted  into  a 
cylinder  containing  a  diffluent  mass,  the  only  remains  of 
the  cord  in  the  area  affected.  A  similar  condition  is 
mentioned  by  Sharkey  and  Lawford  where  the  cord  was 
very  much  reduced  in  volume  and  flattened  in  a  ribbon- 
like manner.  Here  the  section  showed  the  interior 
entirely  softened  and  tunnelled  to  the  height  of  3—4  centi- 
metres penetrating  the  lumbar  enlargement. 

Bielschowski  mentions  a  case  where  there  were  very 
extensive  lesions  in  the  cord  which  could  only  be  recognised 
macroscopically  by  the  greater  transparency  of  the  affected 
areas  on  section,  whereas  microscopically  he  found  lesions 
extending  from  the  second  lumbar  to  the  fourth  cervical 
segment. 

From  the  above  remarks  it  will  be  seen  that  the 
foci  of  the  disease  may  be  so  numerous  and  diffused  that 
they  may  become  confluent  and  cause  the  complete 
destruction  of  a  segment  of  the  cord.  This,  however,  is 
not  always  the  case,  as  the  lesions  seem  sometimes  to  pick 
out  certain  systems,  in  many  cases  the  posterior  columns^ 
and  in  others  the  posterior  and  lateral  columns.  When 
this  is  the  case  there  is  found  an  ascending  and  descending 
sclerosis  in  the  posterior  columns  (Sharkey  and  Lawford, 
Devic,  Weill,  and  Gallavardin). 

Oj)tic  nerves. — Here,  again,  the  records  vary.  In  some 
cases,  no  change  is  seen.  In  others,  some  softened  greyish 
patches.  In  some,  the  nerve  is  reduced  in  size ;  in 
others,  increased.  Any  changes  seen  extend  only  as  far 
as  the  chiasma. 
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Peripheral  nerves. — In  some  cases,  pieces  of  peripheral 
nerves  have  been  removed  for  histological  examination, 
but  there  have  been  no  macroscopical  changes  (Devic, 
Weill  and  Gallavardin). 

Microscopical  Examination. 

Although  there  is  no  essential  difference  in  the  micro- 
scopical changes  seen  in  the  optic  nerves  and  the  spinal 
cord,  it  will  be  more  convenient  to  summarise  the  infor- 
mation available  under  each  head  separately.  The 
features  that  seem  to  be  characteristic  are  : 

(a)  A  destruction  of  myelinated  nerve  fibres  which 
occurs  around  the  medium-sized  arteries. 

(b)  Certain  changes  in  the  vessel  walls. 

(c)  An  infiltration  with  peculiar  granular- cells,  the 
granules  of  which  stain  well  with  osmic  acid. 

Ojytic  nerves. — The  early  descriptions  were  somewhat  at 
variance.  Fuchs  leads  one  to  suppose  that  the  changes 
in  his  case  were  similar  to  those  seen  in  optic  atrophy. 
He  speaks  of  a  degenerative  neuritis  as  seen  in  chronic 
alcoholism.  Dreschfeld  mentions  a  sclerosis  at  the  peri- 
phery of  the  nerve,  which  was  converted  into  a  mass  of 
fibrous  tissue,  and  numerous  embryonic  cells  among  the 
nerve  fibres  not  otherwise  altered.  Achard  and  Guinon 
are  the  first  to  record  the  complete  disappearance  of  the 
myelin  sheath  of  the  nerve  fibres  in  most  of  the  nerve, 
leaving  only  a  few  peripheral  fibres  intact.  In  the  case 
published  by  Devic,  the  lesions  were  seen  for  the  most 
part  in  the  peripheral  fibres,  and  although  the  myelin 
sheath  had  not  completely  disappeared  in  the  peripheral 
fibres  it  was  nevertheless  broken  up  and  discontinuous. 
They  both  confirm  the  infiltration  of  the  perifascicular 
septa  by  numerous  rounded  cells  surroupding  the  blood- 
vessels and  crowded  into  the  perivascular  spaces.  These 
cells  were  granular,  and  with  osmic  acid  the  granules 
were  stained  black.  In  the  case  of  Achard  it  is  stated 
that  the  lesions  were  found  as  far  back  as  the  optic  tracts. 
Weill  and  Gallavardin  confirm  these  observations. 


OPTIC    NEURITIS   AND    MYELITIS.  237 

In  the  monograph  published  by  Bielschowski,  there  is 
a  very  complete  and  minute  examination  of  four  optic 
nerves.  In  one  case  the  nerve  fibres  were  destroyed  as 
far  back  as  the  chiasma,  and  in  others  the  whole  of  the 
optic  tract  was  affected,  although  he  found  that  the  maxi- 
mum changes  were  in  front  of  the  chiasma. 

There  is  also  a  complete  examination  of  a  case  by  Katz, 
who  found  the  nerve  much  reduced  in  size,  and  micro- 
scopically the  centre  of  the  nerve  was  more  affected. 
There  was  no  sign  of  a  perineuritis.  He  lays  stress  upon 
the  similarity  of  the  lesions  with  those  found  in  cases  of 
tabes,  and  expresses  the  opinion  that  the  cause  of  the 
disease  will  be  found  in  some  poison  as  yet  unknown, 
which  simultaneously  affects  the  spinal  cord  and  optic 
nerves. 

Cord. — The  changes  in  the  cord  are  chiefly  borne  by 
the  white  matter.  Changes  do  take  place  in  the  cells  of 
the  grey  matter  similar  to  those  seen  in  anterior  polio- 
myelitis. Some  cells  show  various  forms  of  chromato- 
lysis,  some  are  quite  wasted,  but  these  changes  seem  to 
be  secondary  to  the  changes  in  the  white  matter  and  show 
no  regularity  of  distribution  as  seen  in  anterior  polio- 
myelitis. 

The  changes  first  take  place  in  the  myelin  sheath, 
which  becomes  irregular,  swollen,  and  then  broken  up  into 
globules  which  stain  brown  with  osmic  acid.  This,  how- 
ever, is  not  often  seen  ;  the  typical  feature  is  that 
the  nerve  fibres  have  disappeared  entirely,  the  axis 
cylinders  offering  the  most  resistance  and  being  the 
last  to  disappear.  The  place  of  the  disappeared  nerve 
fibres  is  taken  by  a  granular  mass  formed  in  the  stroma 
of  the  neuroglia,  in  the  meshes  of  which  are  to  be  found 
the  structureless  debris  formed  from  the  destroyed  nerve 
elements.  This  stains  well  in  Marchi  fluid  (Biels- 
chowski),  which  shows  that  it  comes  from  degenerated 
myelin. 

In  the  most  damaged  areas  the  neuroglia  may  dis- 
appear. 
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The  perivascular  spaces  of  the  medium-sized  vessels  are 
filled  with  cells,  which  are  peculiar  in  their  appearance 
and  which  crowd  the  sections.  These  cells  were  first 
described  by  Ley  den,  and  since  then  by  most  of  those 
who  have  published  cases  of  post-mortem  examinations  of 
optic  neuritis  associated  with  myelitis. 

These  cells  are  large,  round,  and  bladder-like,  some- 
times polygonal,  where  very  numerous,  by  pressure,  and 
are  arranged  in  single,  double,  or  treble  layers  around  the 
blood-vessels  and  when  seen  in  transverse  section  resemble 
a  section  of  a  uriniferous  tubule  of  the  kidney.  They 
are  sometimes  seen  as  separated  islets  among  the  nerve 
fibres.  They  contain  fat  globules  which  stain  with  Marchi 
and  Weigert  stain,  and  which  may  be  dissolved  out  with 
ether  and  alcohol.  Their  origin  is  explained  in  several 
ways — leucocytes,  cells  of  the  adventitious  coat  of  vessels, 
connective  tissue-cells,  endothelial  cells,  neuroglial  cells. 
The  adventitious  coat  of  the  vessels  is  the  seat  of  the 
greatest  part  of  the  infiltration,  but  the  internal  coat  is 
nearly  always  normal. 

Peripheral  nerves. — In  some  cases  pieces  of  peripheral 
nerves  have  been  removed  and  examined  microscopically. 
The  results  have  not  been  uniform. 

Fuchs  says  that  the  peripheral  nerves  showed  the  well- 
known  appearances  of  a  degenerative  neuritis.  In  the 
case  of  Devic  the  results  were  negative.  Achard  and 
Guinon  say  that  the  majority  of  the  fibres  in  a  piece  of 
both  median  and  sciatic  nerves  were  quite  healthy;  only  a 
few  showed  degenerative  changes. 

In  the  case  of  Weill  and  Gallavardin  the  fibres  of  the 
sciatic  nerve  were  normal,  but  in  many  there  was  to  be 
seen  a  segmentation  of  the  myelin  sheath  and  a  multiplica- 
tion of  the  nuclei. 

Cerebral  cortex. — There  are  only  two  observations  of  the 
microscopical  changes  in  the  brain.  Dreschfeld  states 
that  he  found  nothing  abnormal.  Weill  and  Gallavardin 
state  that  they  found  well-marked  lesions.  They  used 
carmine  and  the  method  of  Nissl. 


OPTIC    NEURITIS    AND    MYELITIS.  239 

The  meninges  were  natural,  as  also  the  meshes  of  the 
pia  mater  and  its  vessels.  In  the  white  substance  there 
is  a  marked  infiltration  with  small,  round  cells,  whose 
nuclei  stain  deeply.  This,  they  add,  is  all  the  more 
noticeable  if  compared  with  a  section  of  normal  white 
matter  similarly  stained.  These  cells  are  not  grouped 
around  the  blood-vessels,  on  the  contrary  they  were  struck 
by  the  integrity  of  the  vessels  and  the  real  diffuse  infiltra- 
tion of  both  white  and  grey  matter.  The  cells  are  all 
alike  and  seem  to  be  reduced  to  a  nucleus,  and  they  are 
very  difficult  to  distinguish  from  fine  cells  in  the  cortex. 

The  cells  of  the  grey  matter  show  marked  chromatolysis. 

They  conclude  that  their  case  is  one  of  acute  diffuse 
encephalitis. 

The  Connection  between  the  Optic  Neuritis  and  the 
Myelitis.     ^Etiology. 

The  connection  between  these  two  diseases  and  the 
various  hypotheses  that  have  been  advanced  to  explain 
their  occurrence  in  the  same  patient  has  been  very  ably 
summarised  by  Katz,  from  whose  paper  many  of  the 
following  remarks  have  been  taken. 

Wharton  Jones,  Reiger,  and  Forster  have  elaborated  a 
connection  by  way  of  the  sympathetic  nerve  fibres  in  the 
spinal  cord  : 

(a)  By  a  vaso-motor  paralysis  there  is  produced  first  a 
hyperemia  and  then  an  atrophy  of  the  optic  nerve. 

Mahokian  has  supported  this  opinion  in  his  thesis. 

(b)  Clifford  Allbutt  thought  that,  especially  after  an 
injury  to  the  spine,  an  optic  neuritis  following  a  myelitis  was 
due  to  an  ascending*  meningitis.  Another  hypothesis  has 
been  that  there  was  an  overlooked  focus  of  suppuration 
within  the  brain  and  the  optic  neuritis  was  simply  a  sign  of 
increased  intracranial  pressure. 

(c)  More  recent  observers  have  almost  unanimously 
agreed  that  in  the  majority  of  cases  these  diseases  are  co- 
ordinated because  they  are  produced  by  a  common  agent, 
most  likely  a  toxin. 
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(1)  The  vaso-motor  hypothesis. 

Pro. — Experimentally  it  has  been  found  that  irritation 
and  paralysis  of  the  sympathetic  and  of  the  spinal  cord 
has  a  marked  effect  on  the  circulation,  especially  on  that 
of  the  iris  and  retina. 

Contra. — Our  more  recent  knowledge  as  to  the  causes 
of  inflammation  tells  us  that  the  hyperemia  produced  in 
affections  of  the  cervical  sympathetic  is  not  sufficient  to 
account  for  the  changes  produced  in  the  optic  nerve,  and 
clinically  it  is  known  that  paralysis  of  the  sympathetic 
does  not  produce  optic  neuritis.  Again,  in  these  cases 
the  pupil  is  usually  widely  dilated,  whereas  in  paralysis 
of  the  cervical  sympathetic  the  pupil  is  constricted. 

Also  there  is  no  note  of  the  symptoms  produced  on  the 
half  of  the  face  affected,  viz., 

(a)  Redness. 

(b)  Higher  temperature  than  on  the  other  side. 

(c)  Excessive  sweating. 

It  would  also  be  necessary,  in  all  the  cases  of  myelitis 
with  which  optic  neuritis  was  associated,  for  the  cervical 
cord  to  be  affected,  and  this  is  far  from  being  the  case  in  the 
examples  recorded.  In  many  instances  the  optic  neuritis 
precedes  the  myelitis,  as  is  well  shown  in  the  case  of 
Sharkey  and  Lawford  where  the  diagnosis  was  confirmed 
by  a  minute  histological  examination  of  the  cord. 

In  the  majority  of  cases  the  cervical  cord  is  unaffected 
and  thus  the  associated  optic  neuritis  cannot  be  accounted 
for  in  this  way. 

(2)  That  the  optic  neuritis  is  produced  by  an  extension 
of  a  meningitis  ascending  from  the  seat  of  injury  or  disease 
in  the  cord. 

This  explanation  cannot  be  held  for  all  cases.  It  is 
certainly  true  that  the  higher  up  the  cord  the  injury  occurs 
the  sooner  does  the  optic  neuritis  appear  and  also  that  optic 
neuritis  does  not  occur  in  cases  followed  by  speedy  death; 
also  in  thirteen  cases  of  subacute  myelitis  recorded  by 
Allbutt  optic  nerve  changes  appeared  in  eight.  These 
were  all  cases  following  injury. 
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When  we  come  to  apply  this  explanation  to  other  cases 
as  a  whole,  many  difficulties  appear  : 

(a)  The  optic  nerve  is  the  only  nerve  affected  in  the 
very  great  majority  of  cases. 

(6)  In  the  majority  of  cases  the  optic  neuritis  appears 
before  the  myelitis  (forty  times  in  fifty  cases  in  which  the 
sequence  is  recorded). 

(c)  The  results  of  post-mortem  examinations  show 
that  cerebral  meningitis  is  rarely  found ;  and  in  two 
cases  only  has  there  been  any  change  in  the  cervical 
nerves  as  well,  where  cerebral  meningitis  was  present,  so 
that  the  disease  of  cord  and  optic  nerve  could  not  have 
been  brought  about  by  a  direct  extension  from  one  to  the 
other.  It  is  remarkable  that  the  disturbance  of  vision  in 
these  cases  is  always  very  severe  ;  in  fact,  in  nearly  all 
the  cases  there  is  a  time  when  the  patient  is  completely 
blind  in  one  or  both  eyes.  In  the  optic  neuritis  due  to 
meningitis  the  disturbance  to  sight  is  usually  slight 
(Katz),  so  that  it  would  seem  necessary  to  suppose  a 
direct  affection  of  the  nerve  fibres,  and  not  the  slow- 
process  of  a  gradual  destroying  of  the  optic  nerve  by  a 
spread  of  the  inflammation  from  the  meninges  inwards. 
There  is  a  case  reported  by  Dreschfeld  where  there  was  a 
serous  exudation  into  the  optic  nerve  sheaths,  and  well 
marked  papillitis  on  each  side,  and  this,  in  spite  of  six 
weeks'  duration,  did  not  cause  any  appreciable  loss  of 
vision. 

Although  it  must  be  admitted  that  optic  neuritis  is 
possible  from  an  ascending  meningitis,  yet  in  the  most 
acute  cases  it  can  scarcely  be  the  cause.  It  seems  to  be 
necessary  to  suppose  a  direct  action  on  the  nerve  fibres 
themselves.  In  some  of  the  cases  the  loss  of  sight  was 
preceded  by  violent  pains  in  the  forehead,  in  the  orbits, 
and  the  eyes  were  very  painful  to  pressure,  signs  which 
are  associated  with  retro-bulbar  neuritis,  symptoms  absent 
in  optic  neuritis  due  to  meningitis  (Katz). 

(d)  We  ought  to  find  a  continuous  meningitis,  and,  as 
Elschnig  states,  we  should   find    the    greatest    changes   in 
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the  optic  nerve  sheath  and  the  peripheral  fibres,  and  the 
least  in  the  centre.  In  the  majority  of  reports  the  spinal 
meninges  are  expressly  stated  to  be  healthy,  and  only  in 
the  case  of  Sharkey  and  Lawford  is  it  stated  that  there  is 
inflammation  over  the  optic  tract  and  the  base  of  the 
frontal  lobes,  and  in  this  case  it  must  be  borne  in  mind 
that  the  optic  neuritis  preceded  the  myelitis  by  thirty- 
three  days.  In  other  cases  where  cerebral  meningitis  is 
mentioned  the  relation  to  the  optic  nerve  sheaths  is  not 
recorded,  nor  is  there  a  microscopical  examination  of  the 
nerves. 

Again,  several  observers  (Achard  and  Guinon,  Elschnig, 
Dreschfeld,  Katz,  Bielschowski)  report  cases  where  they 
found  the  changes  either  more  marked  in  the  middle  of 
the  nerve  or  an  equal  distribution  of  destruction  of  nerve 
fibres. 

(3)  That  the  disease  is  due  to  a  common  cause,  possibly 
of  an  infectious  nature. 

(a)  Clinically,  out  of  fifty-two  cases,  the  eye  symptoms 
were  the  first  to  appear  thirty-six  times,  the  spinal  cord 
symptoms  ten  times;  simultaneous  appearance  of  eye  and 
cord  symptoms  three  times,  not  stated  three  times. 

(b)  The  clinical  courses  of  the  affection  of  the  optic 
nerves  and  spinal  cord  run  parallel,  thus  an  acute  myelitis 
is  associated  with  an  acute  optic  neuritis  and  a  subacute 
myelitis,  with  a  subacute  optic  neuritis. 

(c)  The  similarity  of  the  pathological  findings  in  the 
optic  nerves  and  spinal  cord. 

(d)  The  disseminated  character  of  the  lesions  in  the 
various  parts  of  the  spinal  cord. 

(e)  The  evidence  that  a  toxic  agent  has  been  brought 
by  the  blood  stream,  as  shown  by  the  engorgement  of 
vessels  with  blood,  that  the  destruction  of  nerve  fibres  is 
perivascular,  and  that  the  perivascular  spaces  are  filled 
with  round  cells. 

By  analogy  we  have  the  papillitis  seen  in  disseminated 
sclerosis  and  the  optic  atrophy  seen  in  chronic  spinal  cord 
disease,    more     especially    tabes     dorsalis.      For    these    a 
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common  origin  is  accepted,  and  there  is  nothing  to  prevent 
a  similar  process  of  reasoning  in  these  cases  of  myelitis  in 
conjunction  with  optic  neuritis. 


Etiology. 

Up  to  the  present  no  common  cause  has  been  dis- 
covered which  will  apply  to  a  majority  of  cases.  Syphilis 
has  been  the  most  frequently  mentioned  possible  cause, 
and  in  at  least  one  case  the  patient  was  suffering  from 
a  recent  infection.  One  patient  was  the  subject  of  con- 
genital syphilis.  Shock,  worry,  exertion,  cold,  the  results 
of  an  immersion,  influenza,  long  gazing  at  an  eclipse  of 
the  sun,  are  mentioned  as  causes.  In  two  cases  there  was 
a  recent  history  of  sore  throat,  in  one  a  recent  complicated 
miscarriage,  and  in  one  a  recent  childbirth.  In  the  case 
reported  here  the  only  cause  that  could  be  found  was 
severe  oral  sepsis. 

Prognosis. 

About  half  the  patients  die — twenty-five  out  of  fifty- 
two  cases  reported.  A  perfect  recovery  would  seem  to 
be  very  rare.  Serious  features  are  bedsores ;  in  the 
majority  of  cases  that  die,  death  is  due  to  septic  absorp- 
tion from  bedsores.  In  other  cases  death  has  been 
caused  by  intercurrent  disease.  The  commonest  has  been 
pulmonary  tuberculosis  ;  in  one  it  was  broncho-pneumonia, 
in  two  septic  cystitis,  one  case  giving  rise  to  a  suppurative 
peritonitis.  When  death  has  been  caused  by  the  myelitis 
it  has  been  due  to  the  extension  of  the  disease  to  the 
respiratory  centres,  or  when  very  rapidly  ascending  it  has 
caused  death  by  exhaustion. 

The  disease  is  met  with  in  children  and  adults,  the  ages 
varying  from  twelve  to  sixty  years.  Males  are  more  often 
affected  than  females  in  the  proportion  of  thirty-nine  to 
eleven  in  fifty  cases  in  which  the  sex  is  mentioned. 
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Summary. 

(1)  There  is  a  rare  condition,  named  by  Devic,  "Neuro- 
myelite  optique  aigiie,"  in  which  myelitis  acute  or  sub- 
acute is  associated  with  optic  neuritis  acute  or  subacute, 
the  acute  neuritis  accompanying  acute  myelitis,  the  sub- 
acute myelitis  accompanying  the  subacute  optic  neuritis. 

(2)  Usually  the  optic  neuritis  (usually  papillitis  and 
more  rarely  retrobulbar)  precedes  the  myelitis.  It  is 
very  rare  for  the  neuritis  and  myelitis  to  appear  simulta- 
neously. 

(3)  There  is  a  tendency  for  both  the  optic  neuritis  and 
myelitis  to  end  in  improvement,  but  complete  recovery  is 
very  rare,  especially  in  acute  cases. 

(4)  Pathological  examination  shows  that  the  lesions  in 
the  cord  may  be  very  diffuse  and  extensive,  but  yet  they 
may  be  confined  to  one  part  of  the  spinal  cord,  and  that 
part  may  be  the  lumbar  enlargement. 

(5)  The  lesions  in  the  optic  nerves  are  most  marked 
anterior  to  the  chiasma,  but  may  extend  throughout  the 
optic  tracts. 

(6)  The  lesions  are  produced  by  some  common  agent 
acting  on  both  spinal  cord  and  optic  nerves.  This  agent 
acts  directly  upon  the  nervous  structures,  especially  on 
the  white  matter,  and  not  by  way  of  the  meninges.  Most 
likely  it  is  an  infective  agent. 
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Dr.  Gordon  Holmes  said  he  had  had  the  opportunity  of 
seeing  two  cases  of  this  condition,  neither  of  which  had 
been  yet  published.  In  one  of  them  there  was  complete 
recovery,  but  the  other  ended  in  death.  The  first  was 
perhaps  the  most  remarkable.  The  patient  was  a  sailor, 
aet.  30  years,  who  came  to  the  National  Hospital  in  Sep- 
tember, 1904,  complaining  of  numbness,  which  had  com- 
menced seven  days  previously  in  his  feet,  and  ascending 
gradually,  had  reached  his  waist.  On  the  day  of  his 
admission,  he  had  noticed  slight  numbness  of  his  left  hand 
too.  He  was  still  able  to  walk,  but  his  legs  had  been 
weak  for  the  past  three  days.  On  admission  to  hospital 
there  was  no  wasting  or  rigidity  of  his  legs,  but  both  were 
weak,  and  he  was  able  to  walk  only  with  the  aid  of  two  sticks. 
His  upper  limbs  were  then  unaffected,  and  none  of  his 
cranial  nerves  were  involved.      There  was  almost  complete 
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insensibility  to  all  stimuli  below  the  level  of  the  xiphoid 
cartilage  and  slight  blunting  to  touch  and  prick  as  high  as 
the  nipples.  His  knee-  and  ankle-jerks  were  exaggerated 
and  his  plantar  reflexes  were  extensor.  On  the  evening 
on  which  he  was  first  seen  he  found  the  sight  of  his  left 
eye  blurred  j  it  seemed  to  him  that  there  was  a  "  bluish 
mist  in  front  of  it,"  and  on  the  following  day  its  vision 
was  reduced  to  -£q.  Now  his  legs  were  almost  powerless, 
he  had  incontinence  of  urine,  the  sensory  loss  had  extended 
higher,  and  he  complained  of  numbness  of  both  hands. 
On  the  eleventh  day  of  his  illness  his  lower  limbs  were 
completely  paralysed,  his  arms  had  become  very  weak,  the 
complete  anaesthesia  had  extended  as  high  as  the  nipples, 
and  sensibility  was  much  diminished  between  this  level 
and  the  second  ribs ;  the  sense  of  position  was  also  defec- 
tive in  his  hands.  His  knee-jerks  were  now  diminished, 
his  ankle-jerks  lost,  but  Babinski's  sign  could  still  be 
obtained  from  both  feet.  His  left  e}re  was  now  quite 
blind  ;  the  central  vision  and  apparently  the  field  of  his 
right  eye  were  apparently  normal,  but  this  pupil  dilated 
rapidly  after  contracting  on  exposure  to  light.  The  fundi 
of  both  eyes,  however,  appeared  normal.  The  cerebro- 
spinal fluid  obtained  by  lumbar  puncture  was  turbid  and 
contained  an  excess  of  cells. 

On  the  fourteenth  day  there  was  some  fever  with 
profuse  sweating  :  the  lower  limbs  and  all  the  trunk 
muscles  were  completely  paralysed  and  the  complete 
sensory  loss  extended  up  to  the  eighth  cervical  root 
area.  Now  his  right  vision  was  reduced  to  -2-^  and  there 
was  a  partial  central  scotoma  for  white  and  colours,  but 
he  had  recovered  perception  of  strong  light  in  the 
periphery  of  the  temporal  field  of  his  left  eye.  Two  days 
later  he  had  vision  in  the  whole  periphery  of  his  left  eye, 
but  his  right  vision  was  reduced  to  perception  of  light. 
His  optic  discs  remained  normal.  On  the  twentieth  day 
his  left  arm  was  completely  paralysed,  in  addition  to  his 
lower  limbs  and  the  trunk  muscles,  and  only  slight  move- 
ments at  the  shoulder  were  possible  in  his  right  arm.      He 
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was  now  breathing  only  with  the  accessory  muscles  of  res- 
piration in  his  neck.  There  was  complete  loss  of  sensa- 
tion up  to  the'  second  ribs  and  considerable  anaesthesia  in 
his  upper  extremities  and  as  high  as  the  clavicles.  Now 
there  was  a  large  central  scotoma  in  each  eye,  complete  in 
the  left  and  almost  so  in  the  right,  but  Mr.  Marcus  Gunn 
could  detect  no  ophthalmoscopic  changes. 

From  this  day  he  began  to  improve,  and  five  weeks  after 
the  onset  he  was  able  to  move  both  legs  slightly,  and  his 
upper  limbs  were  fairly  strong  ;  the  sensory  disturbance 
was  also  diminishing  gradually  from  above  downwards,  but 
his  legs  had  become  rigid  and  he  was  troubled  by  reflex 
spasms  of  them.  There  was  a  large  complete  scotoma  in 
each  eye,  which  extended  chiefly  to  the  temporal  side,  but 
involved  each  fixation  point.  Mr.  Gunn  now  described  the 
left  disc  as  slightly  pale,  but  the  right  remained  normal. 
From  this  time  he  improved  very  rapidly.  Two  months 
after  the  onset  his  right  arm  had  recovered  while  hisleft  was 
only  slightly  affected,  and  he  could  move  both  legs  fairly 
well  though  they  were  feeble.  There  was  now  no  total 
loss  of  sensation  anywhere  and  it  was  seriously  affected 
only  in  his  legs.  The  scotomata  still  remained,  but  had 
become  smaller,  and  the  temporal  half  of  his  right  disc 
was  slightly  pale.  Four  months  after  the  onset  he  was 
able  to  walk  alone  and  his  upper  limbs  had  recovered  com- 
pletely, but  he  was  still  incontinent.  At  this  time  the 
only  sensory  disturbance  demonstrable  was  a  slight  defect 
of  the  sense  of  position  in  his  legs.  Vision  too  had  im- 
proved. When  he  was  discharged  from  hospital  five 
months  after  admission  his  vision  was  -^  in  the  right  eye 
and  -A  in  the  left,  but  there  was  a  complete  paracentral 
scotoma  in  each,  coming  to  within  10  of  the  fixation  point 
in  his  right  and  to  3°  in  his  left  eye.  His  optic  discs  too 
were  slightly  pale.  He  now  walked  normally,  his  upper 
limbs  were  unaffected,  all  sensory  disturbance  had  dis- 
appeared and  ho  had  regained  considerable  control  over 
liis  sphincters.  He  has  been  repeatedly  seen  since  then  ; 
the  scotoma  eventually  disappeared  and  his  vision  became 
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perfectly  normal.      He  lias   in  fact  resumed  his  work  as  a 
sailor  after  having  passed  the  Board  of  Trade  sight  tests. 

The  history  of  the  onset  of  the  illness  was  very  similar 
in  the  second  case.  The  patient  was  a  French  sailor, 
aet.  33  years,  who  was  admitted  to  the  Seamen's  Hospital 
with  persistent  hiccoughing  and  vomiting.  A  week 
after  he  came  under  observation  he  complained  of 
numbness  of  his  feet  and  retention  of  urine,  and  on 
examination  considerable  sensory  disturbance  was  detected 
on  his  lower  extremities  and  up  to  the  level  of  his 
umbilicus,  the  sense  of  position  and  the  appreciation  of 
vibration  being  chiefly  affected.  Next  day,  however, 
there  was  almost  complete  sensory  loss  up  to  this  level, 
but  he  could  still  move  his  legs  fairly  well.  His  knee- 
jerks  were  exaggerated  and  he  had  extensor  plantar 
responses  on  both  sides.  During  the  next  week  he 
developed  complete  flaccid  palsy  of  both  legs,  his  arms 
had  become  numb  and  weak,  and  sensation  was  lost  to  the 
level  of  the  second  ribs.  Then  his  vision  became  affected 
and  on  examination  a  large  central  scotoma  was  discovered 
in  both  eyes,  at  first  only  partial  for  white  but  complete 
for  colours.  Two  days  later  his  upper  extremities  were 
very  feeble,  his  respiration  was  purely  diaphragmatic,  the 
anaesthesia  had  become  more  profound  and  had  extended 
upwards  to  the  fourth  cervical  root  area,  and  his  vision 
was  still  worse.  On  the  twelfth  day  of  his  illness  the 
motor  and  sensory  paralysis  was  more  severe,  his  knee-  and 
ankle-jerks  had  disappeared,  and  the  large  central  scoto- 
mata  had  extended  to  each  temporal  periphery,  but  owing 
to  his  serious  state  it  was  impossible  to  record  his  visual 
fields  carefully.    His  optic  discs  and  fundi  remained  normal. 

He  died  on  the  sixteenth  day  of  his  illness ;  the 
post-mortem  examination  revealed  no  disease  except  in 
his  central  nervous  system.  The  lumbar  and  sacral 
segments  were  practically  unaffected,  but  the  spinal  cord 
from  the  first  lumbar  to  the  highest  cervical  segment  was 
involved  by  diffuse  myelitic  changes,  which  were  most 
intense  in  the  dorsal  columns  and  limited  to  them,  in  the 
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higher  cervical  region.  The  histological  changes  were 
largely  necrotic,  but  were  associated  with  considerable  peri- 
vascular lymphocytic  infiltration,  and  collections  of  similar 
small  round  cells  were  found  in  the  pia  mater  in  the 
proximity  of  the  spinal  lesions,  and  here  and  there  minute 
haemorrhages  were  scattered  through  the  affected  areas. 
The  myelin  sheaths  in  the  affected  areas  were  completely 
destroyed,  but  at  least  a  considerable  proportion  of  the 
axis  cylinders  persisted,  though  many  were  swollen  and 
irregular  in  contour.  Large  numbers  of  pale  inflated 
cells  that  contained  granules  which  stained  black  with 
osmic  acid  were  visible  in  the  myelitic  foci,  and  pro- 
liferating neuroglia  cells  could  be  identified.  The 
pathological  lesions  appeared  to  be  primarily  focal  and 
were  more  or  less  irregular  in  distribution.  Marches 
method  revealed  extraordinarily  little  secondary  degenera- 
tion. Serial  sections  of  the  optic  system  revealed  similar 
lesions  in  the  anterior  portion  of  the  chiasma,  which  spread 
some  distance  into  each  optic  nerve,  but  not  beyond  their 
intracranial  portions.  Here,  too,  the  lesions  were  largely 
necrotic,  but  there  was  also  considerable  perivascular 
round-cell  infiltration  and  invasion  by  large  granule  cells. 
The  myelin  sheaths  of  the  optic  fibres  were  extensively 
destroyed,  but  at  least  many  of  their  axis  cylinders  persisted 
and  there  was  practically  no  secondary  degeneration  in 
the  optic  tracts ;  these  lesions  had,  however,  existed  only 
a  short  time  before  death. 

He  also  referred  to  an  interesting  case  of  a  different 
type  which  Dr.  Dyke  Acland  reported  to  a  meeting  of 
the  association  of  physicians  three  years  ago,  and  which 
Dr.  Acland  had  kindly  allowed  him  to  see  in  St.  Thomas's 
Hospital.  In  this  patient  there  was  a  relatively  acute 
spinal  lesion,  producing  not  so  much  the  characteristic 
picture  of  an  acute  ascending  paralysis  as  that  of  a 
transverse  lesion  ;  there  were  also  prominent  ophthalmo- 
scopic changes  with  swelling  of  the  nerve-head  and  haemor- 
rhages, and  the  patient,  ho  believed^  had  remained  blind. 

The  pathology  of  these  cases  is   very  interesting.      In 
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that  which  he  had  had  the  opportunity  of  examining  and 
in  most  of  those  hitherto  reported  the  lesions  in  the 
spinal  cord  and  in  the  optic  nerves  and  chiasm  a  were 
practically  identical  and  very  similar  to  those  in  his 
fatal  case.  Further,  as  the  pathological  changes  do 
not  resemble  those  which  produce  the  usual  clinical  form 
of  myelitis  it  may  be  assumed  with  some  probability 
that  the  disease  is  a  clinical  entity  and  that  it  is  possibly 
dependent  on  a  specific  infection.  The  destruction  of 
the  nervous  tissue  is  often  not  complete ;  one  must 
assume  this  from  clinical  evidence  alone,  as  his  first  case 
recovered  although  the  symptoms  were  very  severe. 
There  is  nothing  in  the  histological  features  to  suggest 
syphilis  as  a  cause,  or  to  indicate  the  action  of  a  circulating 
toxin  alone.  The  histology,  as  well  as  the  symptoms  of 
the  disease,  point  to  its  being  due  to  a  direct  infection 
of  the  nervous  system,  and  the  diffuse  focal  nature  of  the 
pathological  lesions  bear  this  out.  What  the  infective 
agent  was  he  did  not  know  ;  as  Mr.  Goulden  had  said  it  had 
not  yet  been  identified.  It  is  also  very  difficult  to  decide 
why  the  disease  involves  the  optic  system  so  frequently ; 
possibly  it  is  due  to  primary  infection  from  the  nose  or 
one  of  the  accessory  sinuses,  and  this  is  the  more  probable 
as  Mr.  Goulden  has  pointed  out  that  in  the  majority  of 
the  cases  the  visual  symptoms  precede  the  spinal. 

Mr.  J.  B.  Lawford  said  he  had  listened  with  very  great 
interest  to  the  paper  because  many  years  ago  he  had  a 
striking  case  of  the  same  nature,  and  anyone  who  had 
seen  acute  cases  of  this  kind  could  not  help  being  very 
much  impressed  by  them.  Since  that  date,  1884,  he  had 
seen  only  one  similar  case,  though  he  had  heard  and  read 
of  others.  In  the  patient  who  was  under  his  care  the 
disease  came  on  very  acutely,  the  sequence  of  events  being 
that  described  by  Mr.  Goulden,  and  the  result  was  rapidly 
fatal.  The  post-mortem  examination  was  carefully  made 
by  Dr.  Sharkey,  his  colleague  at  St.  Thomas's  Hospital, 
and  the  pathological  conditions  described.1 
1  Vide  Trans.  Ophth.  Soc,  vol.  iv. 
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Considering  the  number  of  cases  which  had  been 
reported  and  examined  since  then,  it  seemed  to  him  that 
knowledge  of  the  aetiology  of  the  disease  had  not  been 
greatty  advanced.  If  future  cases  were  reported  and 
investigated  as  carefully  as  Mr.  Goulden's  more  light 
would  be  thrown  upon  the  subject.  He  would  be  interested 
to  hear  what  the  physicians  had  to  say. 


4.   Papilledema  in   disseminated  sclerosis. 
By  Leslie  Paton. 

Most  ophthalmic  surgeons  in  the  course  of  their  experi- 
ence have  seen  cases  of  disseminated  sclerosis  in  which  the 
optic  nerves  have  been  affected  and  the  disc  has  shown 
some  sign  of  that  affection  in  its  initial  stages.  As  a  rule 
these  disc  changes  are  only  indicative  of  a  small  amount 
of  oedema,  some  hyperemia,  a  little  blurring  of  the  edges 
of  the  disc,  and  even  a  slight  degree  of  swelling.  Such 
cases  are  usually  described  in  Germany  as  cases  of  papillitis 
or  optic  neuritis,  in  contradistinction  to  cases  of  Stauungs- 
papilla  or  choked  disc  where  the  swelling  and  disc  changes 
are  more  pronounced.  The  distinction  is  to  a  great  extent 
an  artificial  one,  the  cases  where  the  swelling  is  less  than 
2  D  belong  to  the  first  class  and  those  with  more  than  2  D 
are  mostly  placed  in  the  second  class.  All  the  same  it  is 
of  service  to  have  some  such  differentiation. 

In  ordinary  cases  of  acute  retro- bulbar  neuritis  changes 
just  as  marked  are  occasionally  seen  when  the  inflammatory 
focus  is  situated  close  behind  the  lamina  cribrosa.  A  very 
definite  percentage  of  cases  of  disseminated  sclerosis  where 
the  optic  nerves  are  attacked  will  show  some  such  change 
if  the  discs  are  examined  early,  but  as  the  change  is  of  a 
very  evanescent  nature  it  is  often  missed  and  the  cedema 
subsides  and  leaves  a  normal  looking  disc  and  there  is 
nntliing  in  the  subsequent  appearance  of  the  atrophy  to 
indicate  that  any  cedema  has  ever  been  present. 

Uhthoff  in  his  article  in  Groofe  Sa>misch  says  :  u In  a  small 
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percentage  of  cases  there  is  presented  the  ophthalmoscopic 
picture  of  an  optic  neuritis  or  of  post-neuritic  atrophy 
which  can  be  recognised  as  the  residuum  of  a  preceding- 
neuritis  by  the  circum-papillary  pigment  disturbance,  the 
slight  choroidal  atrophy,  the  somewhat  washed-out  appear- 
ance of  the  disc  edges,  and  the  more  pronounced  atrophic 
pallor. 

"  It  would  seem  that  at  times  the  optic  neuritis  may 
run  a  more  rapid  course  (than  normal)  and  after  sub- 
sidence may  leave  an  appearance  of  simple  atrophy  without 
any  sign  of  the  earlier  swelling.  So  it  can  justifiably  be 
stated  that  disc  changes  of  a  neuritic  nature  are  more 
frequent  in  disseminated  sclerosis  than  one  has  hitherto  been 
inclined  to  believe."  Out  of  100  cases  in  Uhthoff's  list 
5  only  showed  evidences  of  present  or  past  neuritis. 

Kampherstein  taking  only  the  cases  in  which  there  was 
evidence  that  the  optic  nerves  had  been  affected  found 
signs  of  papillitis  in  13  per  cent. 

Berger  gives  seven  cases  with  optic  neuritis  out  of  a 
total  of  206   of  disseminated  sclerosis. 

Bruns  and  Stolting  say  that  ophthalmoscopically  there 
may  be  a  neuritis,  very  seldom  a  severe  Stauungspapilla,  or 
there  may  be  no  obvious  ophthalmoscopic  change.  The 
disc  may  remain  normal  in  retro-bulbar  cases  and  may 
become  quite  normal  after  an  obvious  papillitis. 

Risien  Russell,  in  a  lecture  given  to  the  Oxford  Con- 
gress and  printed  in  the  Ophthalmoscope,  stated  that  he  had 
never  met  with  a  single  instance  in  which  he  had  been  able 
to  determine  optic  neuritis  in  disseminated  sclerosis.  And 
later  on  in  the  same  article  he  says,  "  It  is  not  a  little 
singular  that  we  never  see  optic  neuritis  in  the  developed 
disease  in  the  way  that  would  almost  certainly  obtain  if  it 
is  possible  for  it  to  occur  at  an  earlier  stage  of  the  clinical 
history  of  the  malady."  I  quote  this  extreme  view  of  a 
physician  with  a  very  wide  experience  to  show  that  even 
slight  amounts  of  optic  neuritis  are  not  very  commonly 
seen. 

It  is  not,  however,  these  slight  cases  to  which  I  have 
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referred  that  are  liable  to  cause  difficulty  in  diagnosis. 
The  clinical  symptoms,  the  rapid  loss  of  sight,  the  presence 
of  large  central  scotomata,  the  pupil  reactions,  and  gene- 
rally speaking  the  disproportion  that  exists  between  these 
symptoms  and  the  ophthalmoscopic  appearances  all  indicate 
that  there  is  a  nerve  lesion  of  a  severe  character  and  not  a 
simple  secondary  oedema.  It  is  the  much  rarer  case  where 
the  ophthalmoscope  shows  a  much  swollen  disc  with  com- 
pletely blurred  edges  and  even  haemorrhages  that  may 
and  does  give  rise  to  very  grave  difficulty  in  diagnosis.  And 
it  is  of  a  few  cases  of  this  character  that  I  wish  to  speak 
to-day  ;  where  the  existence  of  a  marked  condition  of  papil- 
ledema has  given  rise  to  doubt  or  even  error  in  the  diag- 
nosis of  the  case. 

A  very  small  number  of  cases  are  recorded  in  the  litera- 
ture of  the  subject.  Bruns  and  Stolting  give  two  cases. 
The  first  was  diagnosed  as  a  cerebellar  tumour  mainly 
owing  to  the  presence  of  Stauungspapille  with  haemorrhages, 
headache,  vomiting,  and  spastic  paretic  gait.  These  sym- 
ptoms all  subsided,  and  the  case  developed  into  one  of  typi- 
cal disseminated  sclerosis.  Eighteen  months  after  the  optic 
neuritis  was  present  she  showed  perfectly  normal  fundi 
without  any  sign  of  atrophy  and  with  normal  visual  fields. 
R.  V.  ^  ;  L.  V.  -jj-.  Later  in  the  history  optic  atrophy 
did  develop.  Unfortunately  in  this  case  there  was  evidence 
of  the  presence  of  internal  hydrocephalus,  which  may 
have  been  the  cause  of  the  choked  disc.  In  their  second 
case  the  optic  neuritis  was  subsiding  when  it  was  first 
seen. 

Rosenfeld's  case  had  a  subsiding  optic  neuritis  when  first 
seen.  As  in  Brun  and  Stolting' s  first  case  the  diagnosis 
of  cerebellar  tumour  was  made,  but  the  autopsy  showed  it 
to  be  a  case  of  disseminated  sclerosis  with  large  patches  in 
the  chiasma  and  immediately  behind  the  disc  of  both  eyes. 

Muller  in  his  book  on  disseminated  sclerosis,  gives  one 
case  of  double  choked  disc. 

Fleischer  gives  the  history  of  a  case  where  the  vision 
of  the  left  eye   was  affected  in   February    of    one    year. 
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There  was  only  slight  blurring  of  the  disc  edges,  but  in  the 
August  of  the  same  year  the  right  eye  became  affected  and  a 
swelling  of  2  to  3  D.  developed,  rapidly  subsiding  with 
restoration  of  sight.  In  September  the  typical  symptoms  of 
disseminated  sclerosis  became  manifest. 

Heubner's  case,  given  in  the  Charite  Annalen,  was  found 
to  be  really  a  case  of  diffuse  cerebral  sclerosis  rather  than 
an  ordinary  disseminated  sclerosis.  The  boy  had  definite 
choked  discs. 

For  none  of  the  five  cases  in  which  Uhthoff  found  optic 
neuritis  does  he  use  the  term  Stauungspapilla,  so  that  I 
think  it  is  probable  that  none  of  them  had  a  great  degree 
of  swelling.  In  two  of  them  he  definitely  states  that  the 
signs  of  neuritis  were  only  slight. 

The  following  three  cases  have  been  patients  at  the 
National  Hospital,  Queen  Square,  within  the  last  five 
years  : 

Case  1. — W.  H — ,  male,  ast.  23  years,  under  the  care 
of  Dr.  Gordon  Holmes  in  1909. 

History.  —  February,  1909  :  Difficulty  in  walking. 
March :  Attacks  of  giddiness.  Fell  down.  Occasional 
retention  of  urine,  alternating  with  precipitancy.  March 
23rd :  Dimness  of  vision  in  the  left  eye,  rapidly  increas- 
ing. April  16th  :  Dimness  of  vision  in  the  right  eye 
also  progressing  rapidly,  so  that  on  admission  to  the 
Hospital  on  April  21st  there  was  no  perception  of  light  in 
the  right  eye,  and  with  the  left  eye  he  could  only  see 
fingers  in  the  peripheral  field,  i.  e.  there  was  a  very 
large  absolute  central  scotoma.  His  pupils  contracted  to 
light,  but  the  contraction  was  not  maintained,  and  the 
pupils  after  dilating  remained  dilated  even  in  very 
bright  light. 

On  April  23rd  his  right  disc  showed  nothing  abnormal ; 
his  left  disc  was  pale. 

May  3rd. — R.O.D.  :  Veins  distended.    Edges  all  blurred, 
except    the    outer.       Colour    normal.       Highest   point  of 
disc  5  D.      General  retina  2*5  D.      Swelling  2'5  D. 
L.O.D.  :  Pale.      Edges  clear.      No  swelling. 
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May  7th. — R.O.D.  :  Edges  blurred,  except  a  small 
portion  of  the  outer  margin  (■§■).  Vessels  show  little 
change  in  calibre.  (Edema  spreading  into  the  retina 
from  the  upper  and  lower  margins  of  the  disc.  Vessels  a 
little  buried  at  the  inner  margin.      Swelling  3  D. 

L.O.D.  :  Pale.      No  other  change. 

May  17th.— R.O.D.  :  Paler.      Swelling  still  3  D. 

On  the  18th  he  could  see  a  bright  light  in  the 
periphery  of  his  right  field,  and  could  count  fingers  at 
three  feet  with  his  left  eye.  By  the  28th,  the  swelling 
was  nearly  gone  and  the  edges  were  clear. 

June  7th. — R.O.D  :  Pale  and  opaque  with  clear-cut 
edges.  His  vision  slowly  improved,  and  on  August  25th, 
R.V.  -3%,  L.V.  -&. 

Case  2. — E.  H — ,  female,  set.  14  years,  under  the  care 
of  Dr.  Tooth.  April,  1911  :  Began  to  have  difficulty  in 
walking,  then  lost  the  use  of  her  legs.  Incontinence  of 
urine  and  fasces.  Pain  in  back  and  abdomen.  June  26th  : 
Attack  of  jerking  in  the  right  arm.  August  21st,  1911  : 
Admitted  to  the  hospital.  At  this  date  her  sight,  though 
not  good  on  account  of  high  hypermetropia,  had  not  been 
affected  by  the  disease.  Corrected  vision  -x— 2-  E.E.  Discs 
clear.     Edges  well  defined.      +  5  D.  Hyp.  E.E. 

October  11th. — Complained  of  everything  looking  black 
in  front  of  the  right  eye.  On  examination,  vision  reduced  to 
finger  counting  with  difficulty.      Complete  colour  scotoma. 

R.O.D.  :  Edges  blurred  all  round.  Veins  full.  Disc 
hypoxemic.  L.O.D.  :  Inner  edge  a  little  hazy,  otherwise 
normal. 

October  16th. — R.O.D.  showed  2*5  D.  of  swelling,  but 
no  hajuiorrhages.  The  oedema  had  spread  a  little  way 
into  the  retina  above  and  below  the  disc.  On  the  23rd  a 
small  striate  luemorrhage  was  seen  near  the  disc.  By 
November  6th  the  swelling  had  subsided,  and  the  edges 
were  clearing  and  the  vision  had  begun  to  improve. 

November  20th. — The  only  di (Terence  between  the  two 
discs  was  that  the  right  was  not  such  a  good  colour  as 
the  left. 
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December  4th. — Vision  (with  correction  R.E.  and 
L.E.)  -a. 

Case  3. — A.  W — ,  female,  aet.  28  years,  under  the  care 
of  Dr.  Turner. 

History. — August,  1912  :   Temporary  paresthesia. 

April  11  th,  1913. — Vision  began  to  fail  in  the  right 
eye.  Seen  on  the  17th  by  Dr.  Kinnear  Wilson;  there 
was  no  neuritis. 

April  25th. — On  admission  the  vision  in  the  right  was 
reduced  to  fingers  at  8  in.  L.V.  ■§■.  Right  pupil,  con- 
traction not  well  maintained  to  light. 

April  28th. — R.O.D.  :  Edges  completely  blurred.  Large 
haemorrhage  in  lower  part  of  the  disc  outside  the  lower 
temporal  vein.  Highest  point  in  the  disc  clear,  with 
10  D.  ;  blurred,  with  12  D. ;  general  retina,  4  D.  Swelling, 
6  D.      L.O.D.  normal. 

May  19th. — All  signs  of  neuritis  have  disappeared 
completely;  the  haemorrhage  has  absorbed.  The  edges  are 
clear  in  nearly  their  whole  extent ;  the  pit  deep  and  clean- 
looking.      No  swelling.      R.V.  -^.      On  the  27th  f ,  partly. 

These  cases  illustrate  four  main  points,  which  seem 
to  be  characteristic  of  the  condition  : 

(1)  The  loss  of  sight  precedes  the  ophthalmoscopic 
changes. 

(3)  The  ophthalmoscopic  changes  are  of  very  short 
duration. 

(3)  The  discs  may  show  no  trace  of  pathological  change 
after  the  swelling  has  subsided. 

(4)  The  recovery  of  vision  usually  is  synchronous  with 
the  subsidence  of  the  swelling. 

The  first  two  points  require  some  amplification,  and  the 
fourth  must  be  a  little  qualified. 

In  Case  1,  W.  H — ,  the  dimness  of  the  right  eye  com- 
menced on  April  16th.  On  April  21st  he  had  no  perception 
of  light,  yet  on  the  23rd  the  disc  was  passed  as  almost 
normal,  and  it  was  only  on  May  3rd  that  definite  signs 
of   papilloedema    were   seen,    with   a   swelling   of    2'd  D., 
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increasing  to  3  D.  on  the  7th.  By  the  10th  subsidence 
had  already  commenced,  and  by  the  28th  the  disc  showed 
no  trace  of  swelling,  i.e.  four  days  over  three  weeks. 

Case  2. — E.  H — .  Vision  failed  on  October  11th  in 
the  right  eye.  On  that  day  there  was  only  slight 
blurring  of  the  edges,  and  no  swelling.  On  the  16th 
there  was  2'5  D.  of  swelling.  On  the  23rd  there  was  a 
small  haemorrhage  near  the  disc.  By  November  6th  the 
swelling  had  gone,  and  on  the  1 3th  the  disc  was  normal 
in  appearance  ;  again  just  a  little  over  three  weeks. 

Case  3. — A.  W — .  Vision  began  to  fail  in  the  right 
eye  on  April  11th;  on  the  17th  her  discs  were  still  quite 
normal.  On  the  25th  she  could  only  count  fingers  at 
8  in.,  and  on  the  28th  she  had  intense  papilloedema  with 
haemorrhage.  By  May  19th,  three  weeks  later,  all  signs 
of  this,  including  the  haemorrhage,  had  disappeared,  and 
the  disc  was  normal. 

In  Cases  1  and  2  there  was  an  interval  of  fourteen  days 
between  the  first  onset  of  dimness  of  sight  and  the 
appearance  of  disc  changes,  while  in  Case  2  the  interval 
was  five  days.  In  all  three  cases  the  swelling  had  run  its 
course  and  subsided  within  four  weeks. 

The  third  important  fact  is,  that  in  two  of  these  cases 
the  discs  showed  no  trace  of  the  pre-existing  neuritis 
after  the  subsidence.  In  Case  1  the  disc  was  left  pale 
and  opaque,  but  in  2  and  3  there  was  nothing  abnormal  to 
be  seen  a  month  after  the  commencement  of  the  swelling. 
Case  1  also  differed  from  the  other  two  in  the  matter  of 
the  recovery  of  vision.  While  they  both  recovered  sight 
rapidly  and  synchronously  with  the  disappearance  of 
the  swelling,  Case  1  only  recovered  sight  slowly  and 
partially,  and  four  months  afterwards  his  sight  in  the 
affected  eye  was  only  ^\r  I  think  that  in  this  case  the 
secondary  degenerative  changes  that  occur  in  dissemi- 
nated sclerosis  set  in  .simultaneously  with  the  acute 
change  which  caused  the  temporary  amblyopia.  Usually 
tin's  type  of  atrophy  does  not  show  till  some  time  after 
the    acute    attack.      In    Uruns'    case    it    was    more    than 
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eighteen  months  later  in  appearing,  and  in  Fleischer's  case 
it  was  some  months.  But  in  my  Case  I  the  left  eye 
already  showed  signs  of  this  type  of  atropy  before  the 
right  eye  was  affected,  and  afterwards  the  only  difference 
between  the  two  discs  was  that  the  right  one  was  more 
opaque. 

I  do  not,  in  this  short  paper,  intend  to  deal  with  any  of 
the  other  important  points  that  these  cases  present  in 
common  with  all  cases  in  which  the  optic  nerves  and  the 
chiasma  are  attacked  by  a  patch  of  acute  sclerosis.  My 
main  intention  is  to  make  it  clear  that  appearances  resem- 
bling the  papillcedema  of  intra-cranial  pressure  may  be 
present  as  a  result  of  acute  disseminated  sclerosis  attacking 
an  optic  nerve,  and  that  such  papillcedema  has  in  the  past 
and  may  in  the  future  give  rise  to  a  mistaken  diagnosis. 
Case  3  on  my  list  was  at  first  thought  to  be  a  right  frontal 
tumour.  Bruns  and  Stolting's  case  was  diagnosed  as  a 
cerebellar  tumour  till  all  the  earlier  symptoms  had  sub- 
sided. Rosenfeld's  case  was  thought  to  be  a  cerebellar 
tumour,  and  it  was  only  the  autopsy  that  revealed  the 
truth  that  it  was  disseminated  sclerosis.  A  definite 
diagnosis  in  Fleischer's  case  was  not  made  till  a  month 
after  the  signs  of  optic  neuritis  had  gone  from  the  second 
eye.  I  think  the  most  important  point  in  the  differential 
diagnosis  from  tumour  papillcedema  is  the  loss  of  vision 
preceding  the  ophthalmoscopic  changes,  and  when  these 
changes  are  found  to  be  of  very  short  duration  the  possi- 
bility of  disseminated  sclerosis  should  be  seriously  con- 
sidered. Of  course,  it  must  also  be  differentiated  from 
other  forms  of  acute  retro-bulbar  neuritis  affecting  the 
portion  of  the  nerve  immediately  behind  the  lamina 
cribosa,  though  personally  I  have  never  seen  such  a  case 
giving  rise  to  such  definite  swelling. 

The  essential  pathological  process  in  acute  disseminated 
sclerosis  is  an  interstitial  neuritis  characterised  by  an 
oedema  which  spreads  much  beyond  the  area  of  the 
destructive  process,  vascular  congestion,  and  changes  in 
the  vessel-walls  and  peri-vascular  lymph  spaces.   Whatever 
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ihe  nature  of  the  active  agent  may  be,  and  there  seems 
to  be  some  evidence  that  it  is  an  ultra-microscopical 
organism  capable  of  passing  through  a  Berkefeld  filter 
(Bullock),  it  has  a  very  definite  affinity  for  the  medullary 
nerve  sheaths  and  leads  to  the  rapid  destruction  of  the 
myelin,  while  it  does  not  destroy  the  continuity  of  the  axis 
cylinders.  There  is  a  secondary  increase  of  the  inter- 
stitial connective-tissue,  but  it  is  the  preservation  of  the 
axis  cylinders  that  differentiates  this  form  from  other 
acute  retro-bulbar  inflammatory  processes. 

Uhthoff  considered  that  the  appearances  of  optic  neuritis 
in  the  disc  might  simply  be  due  to  varicose  swelling  of  the 
non-medullated  fibres  in  the  papilla,  and  that  this  would 
account  for  the  rapid  disappearance  of  the  swelling. 
Another  suggestion  is  that  a  patch  of  sclerosis  develops 
immediately  behind  the  disc  in  the  vessel-bearing  portion 
of  the  nerve.  This  chokes  the  nerve  and  gives  rise  to 
local  pressure  and  interference  with  the  venous  return  and 
the  lymph  flow  from  the  papilla,  and  so  in  a  way  brings 
it  into  line  with  ordinary  pressure  oedema.  I  think,  how- 
ever, it  is  much  more  probable  that  what  we  see  is  actually 
the  oedema,  which,  as  I  have  said,  may  spread  much 
beyond  the  actual  site  of  the  lesion.  If  the  nerve  be 
attacked  right  up  to  the  lamina  cribosa,  the  resultant 
oedema  would  cause  a  very  obvious  swelling  in  the  papilla, 
and  from  its  nature  a  very  evanescent  swelling,  and  I  do 
not  think  it  is  necessary  to  invoke  any  secondary  causative 
mechanism. 

In  conclusion,  though  cases  such  as  I  have  been 
describing  are  not  common,  still  many  cases  of  dissemi- 
nated sclerosis  with  optic  nerve  symptoms  show  some 
degree  of  disc  change,  and  I  believe  that  if  they  could 
all  be  seen  at  the  proper  stage  the  proportion  would  be 
even  greater  than  it  is.  And  I  may  quote  the  dictum  of 
Bruns  as  to  the  importance  in  the  differential  diagnosis 
between  cerebral  tumour  and  disseminated  sclerosis  of 
the  appearance  of  optic  nerve  lesions  before  the  other 
symptoms.      "  I  believe  even  "  (he  says),  "  that  in  such  a 
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case   one    can  plump  for    (aussprechen  fur)    disseminated 
sclerosis  with  certainty,  despite  all  contrary  evidences. " 
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Mr.  J.  H.  Parsons  said  he  had  only  one  remark  to 
offer,  and  to  some  that  might  appear  to  be  a  quibble. 
Mr.  Paton  suggested  that  it  was  an  oedema  resulting 
from  an  actual  neuritis.  He,  Mr.  Parsons,  thought  the 
term  papillcedema  was  introduced  essentially  for  the 
purpose  of  differentiating  cases  which  were  primarily  an 
oedema,  but  had  no  neuritic  basis,  from  instances  of  true 
papillitis.  He  suggested  that  the  title  which  should  be 
attached  to  the  paper  was  "  Papillitis  with  an  unusual 
amount  of  swelling."  He  regarded  the  point  as  of  some 
importance. 

The  President  said  he  regarded  Mr.  Parsons'  hint  as 
to  nomenclature  as  a  valuable  one. 


262  DISEASES    OF    THE    NERVOUS    SYSTEM. 

5.  Congenital  partial  paralysis  of  the  oculo-motor  nerve, 
with  cyclical  contraction  and  dilatation  of  the  pupil. 

By  George  Coats. 

The  patient  is  a  girl,  Annie  C— ,  set.  10  years.  On  the 
day  of  her  birth  some  swelling  of  the  left  eyelids,  with 
discharge,  was  noticed.  This  lasted  for  five  or  six  weeks, 
and  when  it  subsided  the  present  condition  was  observed, 
and  has  undergone  no  alteration  since.  The  mother  was 
attended  by  a  midwife,  and  no  instruments  were  used.  Two 
years  ago  the  child  had  right  facial  paralysis,  which 
recovered  after  treatment  with  electricity.  She  has  had 
no  otorrhcea,  and  in  other  respects  has  been  quite  healthy. 
Facial  asymmetry  is  present,  the  left  side  being  less 
developed. 

The  signs  of  oculo-motor  paralysis  are  as  follows. 
Partial  ptosis  is  present,  the  lid  in  ordinary  circumstances 
covering  about  half  the  cornea  ;  the  frontalis  is  normally 
slightly  in  action  ;  on  voluntary  effort  to  raise  the  lid  there 
is  some  movement  of  the  levator,  and  a  considerable 
movement  of  the  frontalis.  The  globe  diverges  outwards 
and  a  little  downwards  ;  there  is  neither  exophthalmos 
nor  enophthalmos.  Outward  movement  is  full,  upward 
abolished,  inward  and  downward  present  to  roughly  half 
the  normal  extent. 

The  peculiar  feature  of  the  case  is  the  irregular  inter- 
mittent play  of  the  pupil.  The  cycle  consists  of  a  con- 
traction to  a  size  of  2*5  mm.  to  3  mm.,  which  takes  place 
relatively  quickly — within  five  seconds  as  a  rule — and  lasts 
a  variable  time  up  to  a  minute  or  more.  This  is  followed 
by  a  more  gradual  dilatation  to  6  mm.  or  7  mm.,  which 
also  lasts  a  variable  time  before  contraction  again  ensues. 
Repeated  timings  show  that  there  is  no  exact  regularity  of 
rhythm  either  in  the  cycle  as  a  whole,  or  in  the  relative 
duration  of  its  individual  phases  ;  moreover  dilatation  is 
sometimes  incomplete,  and  the  progress  towards  mydriasis 
may  be  interrupted  by  minor  contractions. 
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It  is  very  evident,  however,  that  an  intimate  relation 
exists  between  the  movements  and  impulses  directed  to  the 
left  internal  rectus.  A  voluntary  movement  of  the  eye 
towards  the  right  tends  to  induce  a  contraction  and  to 
render  the  phase  of  dilatation  more  intermittent,  and  less 
complete  •  on  looking  to  the  left  dilatation  usually  follows 
speedily,  and  the  mydriasis  is  greater.  Apart  from 
voluntary  effort  the  commencement  of  contraction  is 
frequently  accompanied  by  a  movement  of  the  internal 
rectus.  At  first  it  seemed  as  though  this  association  of 
contraction  with  adduction,  and  of  dilatation  with  abduc- 
tion was  invariable,  the  action  of  the  internal  rectus  being 
either  voluntary,  or  due  to  inattention  or  exhaustion 
during  abduction,  or  wholly  involuntary  and  due  to  the 
same  involuntary  impulse  reaching  the  rectus  and  the 
sphincter.  Closer  observation,  however,  shows  that  even 
when  the  gaze  is  kept  quite  steady  in  one  direction, 
without  the  least  visible  voluntary  or  involuntary  twitching 
towards  the  opposite  side,  the  play  of  the  pupil  still  goes 
on,  and  is  even  not  necessarily  much  altered  in  its  timing  ; 
the  tendency  is,  however,  for  the  stage  of  contraction  to 
be  lengthened  daring  adduction,  and  vice  versa.  When  the 
gaze  is  directed  straight  forward  the  pupillary  phenomena 
approximate  to  the  conditions  characteristic  of  adduction 
rather  than  of  abduction,  and  upward  or  downward 
direction  of  the  gaze  has  little  influence.  Looking  at  a 
near  object  tends  to  induce  contraction  and  render  dilata- 
tion intermittent  and  incomplete,  gazing  at  extreme  distance 
has  not  much  effect  in  the  opposite  sense.  There  seems  to 
be  little  difference  between  the  effect  of  an  action  of  the 
internal  rectus  in  convergence  and  in  conjugate  movement 
to  the  right.  Examination  with  the  loupe  shows  that  the 
movement  of  the  pupil  towards  contraction  and  dilatation 
is  a  fairly  smooth  one,  without  much  swinging  or 
twitching.  The  movements  are  abolished  by  atropin  and 
are  uninfluenced  by  pressure  on  the  left  carotid. 

During  the  stage  of  dilatation  the  pupil  responds  to 
light  and   consensually,  during   contraction  it  is  immobile. 
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If  the  eye  be  kept  continually  exposed  to  a  bright  light 
the  movement  is  not  abolished,  but  dilatation  is  rendered 
incomplete  and  intermittent.  The  right  pupil  responds 
normally  to  light  and  consensually,  perhaps  somewhat 
sluggishly,  to  convergence,  which  of  course  has  always 
been  very  deficient ;  the  state  of  the  left  pupil  makes  no 
difference  to  the  reaction  of  the  right. 

Under  ordinary  conditions  two  other  phenomena 
accompany  the  action  of  the  internal  rectus  and  sphincter 
— contraction  of  the  ciliary  muscle,  and  slight  raising  of 
the  lid.  During  abduction  the  lid  droops,  and  the  mother 
is -quite  certain  that  when  the  child  is  not  well  the  ptosis 
is  increased.  The  movement  of  the  lid  is  very  much 
slighter  than  in  most  recorded  cases,  however,  and  strong 
voluntary  efforts,  whether  of  adduction  or  abduction,  are 
associated  with  elevation,  chiefly  by  the  action  of  the 
frontalis.  Raising  the  lid  with  the  finger  has  no  effect 
on  the  pupillary  movements.  In  the  phase  of  dilatation 
the  accommodation  is  relaxed  whether  the  globe  is  in 
adduction  or  abduction. 

The  refraction  of  the  right  eye  under  atropin  is  -f-  1*25,  of 

+  2 


the   left 


+  4-5 


vision    of  right  =  %  ;   she    reads    J.   2 


best  with  a  +  7  sph.  lens,  holding  the  book  very  close  ; 
but  retinoscopy  shows  that  there  is  a  good  range  of 
accommodation  in  this  eye.  With  the  left  eye  she  counts 
fingers  at  one  foot  and  vision  cannot  be  improved  with 
glasses.      The  media  and  fundi  are  normal. 

An  example  of  this  peculiar  condition  was  recently 
reported  by  Greeves  (Proc.  Boy.  Soc.  Med.  vi.,  Sect. 
Ophth.  p.  23  ;  Sect.  Neur.,  p.  68,  1913),  whose  general 
survey  of  the  subject  need  not  be  repeated  here.  More 
recently  v.  Hippel  (Klin.  Monatsbl.  f.  Augenh.,  vol.  lii,  i, 
p.  99,  1914)  has  published  a  tabular  analysis  of  all 
recorded  cases  (not  including  that  of  Greeves),  some 
eighteen    in    number.        The     common    character     which 
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justifies  the  separate  classification  of  the  group  is  a 
partial  third  nerve,  paral}Tsis  usually  but  not  always 
(Greeves)  congenital,  and  interrupted  at  intervals  by 
periods  of  innervation  activity  in  one  or  all  of  the 
following  muscles :  the  internal  rectus,  levator,  sphincter 
pupillae,  and  ciliary  muscle. 

It  would  be  of  interest  to  hear  the  opinion  of  this 
Society  on  a  suggested  explanation  of  the  phenomena. 
In  some  instances  of  third  nerve  paralysis,  especially 
during  recovery,  Bielschowsky  has  observed  that  a  volun- 
tary impulse  directed  towards  one  muscle  has  resulted  in 
contraction  of  another.  An  attempt  at  adduction,  for 
instance,  without  causing  any  movement  inwards,  may 
produce  raising  of  the  lid,  or  contraction  of  the  pupil. 
Lipschitz  explains  these  and  similar  phenomena  as 
follows :  During  the  repair  of  a  nerve  lesion  axis 
cylinders  sprout  out  from  the  central  end  of  the  inter- 
rupted nerve  and  find  their  way  down  the  old  channels 
to  the  peripheral  distribution  ;  but  some  of  these  re- 
generating fibres  may  go  astray,  form  a  kind  of  "  false 
junction,"  and  connect  up  a  given  nerve  centre  with  a 
muscle  or  group  of  muscles  not  normally  belonging  to  it. 
Salus  believes  that  the  present  class  of  cases  may  be 
explained  in  this  way.  If,  for  instance,  after  an 
interrupting  lesion  of  the  third  nerve,  all  the  fibres 
which  normally  went  to  the  internal  rectus  were  diverted 
to  the  sphincter  pupillae  or  the  levator  ;  then  an  attempt  at 
adduction  would  produce  no  movement  inwards,  but  only 
a  contraction  of  the  pupil,  or  an  elevation  of  the  lid.  In 
such  a  case  as  the  present  the  side-tracking  is  less 
complete ;  an  impulse  sent  to  the  internal  rectus  produces 
some  movement  of  that  muscle,  and  also  a  contraction  of 
the  pupil  and  slight  elevation  of  the  lid  ;  moreover,  the 
ordinary  innervation  of  the  pupil  is  not  wholly  abro- 
gated, as  is  shown  by  the  preservation  of  some  reaction 
to  light  during  the  stage  of  mydriasis.  The  cyclical 
character  of  the  movement  presents  some  difficulty,  but 
may  be  accounted  for,  according  to  Salus,  by  the  slowing 
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of  the  nerve  impulse ;  if  the  strength  of  the  original 
impulse  remains  the  same  and  its  transmission  is  retarded, 
may  there  not  be  a  kind  of  summation  which  finally 
breaks  down  the  resistance  and  forces  a  passage  to  the 
nerve  endings ;  moreover,  a  difficulty  in  performing  any 
action  frequently  calls  forth  an  increased  impulse  which 
would  similarly  result  in  periods  of  activity  alternating 
with  periods,  not  of  normal,  but  of  lessened  innervation. 

It  must  be  confessed  that  this  tempting  hypothesis  is 
not  without  its  difficulties.  The  movements  are  certainly 
independent  of  voluntary  impulses,  and  have  been 
observed  during  sleep  ;  but  no  doubt  even  then  sub- 
conscious impressions  are  constantly  being  conveyed  from 
many  sources  to  the  third  nerve  nucleus.  A  voluntary 
innervation  of  the  internal  rectus  would  produce,  of 
course,  a  summation,  and  an  innervation  of  the  external 
rectus  a  diminution  by  subtraction,  of  such  subconscious 
impulses  ;  but  if  the  voluntary  effort  were  kept  up  too 
long  it  would  become  exhausted,  and  the  more  constant 
automatic  impulses  would  resume  their  predominance. 
Cases  occur,  however,  in  which  the  play  of  the  pupil  is 
uninfluenced  by  voluntary  movement  in  any  direction  ; 
yet  according  to  what  has  just  been  said  there  must  be  a 
summation  when  one  or  other  of  the  external  muscles 
goes  into  action  ;  it  is  very  unusual,  however,  to  find  no 
modification  of  the  rhythm  in  any  direction  of  the  gaze. 
Still  more  difficult  is  it,  as  v.  Hippel  points  out,  to 
explain  why  the  false  junction  is  invariably  between  the 
internal  rectus  fibres  (occasionally  also  the  superior  and 
inferior  rectus  fibres)  and  the  pupillary  and  levator  fibres 
— why,  for  instance,  the  attempt  to  look  inwards  is  never 
associated  with  a  movement  upwards  of  the  globe  ;  some- 
thing a  little  more  haphazard  might  be  expected  in  the 
case  of  nerve  fibres  finding  their  way  at  random  through  a 
mass  of  inflammatory  material. 

Mr.  R.  A.  Grekves  thought  that  one  explanation 
might  be  that  such  cases  resembled    an    athetosis.      The 
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nucleus  was  perhaps  damaged  by  some  inflammatory  or 
vascular  affection,  and  rhythmical  stimuli  passed  from  the 
nucleus  to  the  muscles.  In  the  case  he,  the  speaker, 
showed  at  the  Royal  Society  of  Medicine  the  condition 
was  certainly  not  congenital,  but  acquired.  It  occurred  in 
a  girl,  aet.  7  years,  and  squint  was  not  noticed  until  she 
was  six.  All  the  other  cases  occurred  in  infancy,  and  it 
looked  as  though  they  might  be  secondary  to  some  local 
inflammation  or  constitutional  disease. 

The  President  said  that  the  case  brought  forward  by 
Mr.  Coats  seemed  to  be  undoubtedly  congenital.  He 
noticed  a  faulty  development  of  the  left  side  of  the  face, 
the  side  of  the  affected  eye. 


0.   Myasthenia  gravis. 
By   Russ  Wood. 


Ellen  L — ,  aet.  38  years. 

"  Inflammation  "  in  both  eyes,  April,  1913  j  about  one 
month  later  drooping  of  both  lids  began.  First  seen  in 
October,  1913,  with  partial  double  ptosis,  but  no  other 
ocular  paralysis.  Not  seen  again  until  March  24th,  1914  ; 
then  had  right  ptosis  with  paralysis  of  internal  rectus  of 
same  eye.  Then  complained  of  diplopia  for  the  first 
time. 

Present  condition  :  R.  V.  y,  L.  Y.  -f ;  left  eyelids  and 
ocular  movements  normal.  Right  ptosis  and  paralysis  of 
superior,  inferior,  and  external  recti ;  the  internal  rectus 
paralysis  of  one  month  ago  has  gone.  Fundi  sound. 
Wassermann  negative.  Blood  normal.  All  symptoms 
are  worse  in  the  evening  and  vary  from  day  to  day. 
There  are  no  other  symptoms  except  slight  weakness  of 
the  lip  elevators  on  the  right  side. 

(Card  sjtecimen.) 
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1.   Asepsis  and  antisepsis  in  operations  on  the  eye. 

By  Robert  Henry  Elliot. 

In  visiting  a  large  number  of  clinics  in  Europe,  in  Asia, 
in  Canada,  and  in  America  I  have  been  struck,  not  only 
by  the  great  variety  in  technique  employed,  but  by  the 
very  different  attitudes  towards  the  protection  of  the 
patient  against  sepsis,  as  exemplified  by  the  practice  of 
different  surgeons.  It  has  seemed  to  me  that  our  methods 
require  some  measure  of  standardisation.  Every  item  of 
our  technique  should,  if  possible,  be  founded  on  clearly 
defined  knowledge.  We  should  aim  at  being  thorough 
and  conscientious  without  becoming  faddy  or  unpractical. 
A  good  standard  to  set  before  ourselves  is  an  imitation  of 
the  technique  employed  in  a  bacteriological  laboratory  for 
the  prevention  of  contamination  of  a  culture.  In  its 
entirety,  this  obviously  cannot  be  lived  up  to,  but  it  is 
possible  to  get  much  nearer  to  this  standard  than  is  often 
done,  and  I  am  convinced  our  results  would  benefit 
thereby.  I  propose  to  take  up  each  of  a  number  of 
headings  in  turn. 

Instruments. 

The  methods  employed  by  various  surgeons  for  the 
sterilisation  of  their  instruments,  include  the  employment 
of  (1)  dry  heat,  (2)  formalin,  (3)  liquid  carbolic  acid,  and 
(4)  boiling  water. 

(1)   The  objection  to  dry  heat  is  that  it  necessitates  the 
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use  of  a  special  steriliser  and  of  all-metal  instruments. 
These  are  neither  of  them  insuperable,  and  yet  the  method 
is  not  popular.  In  its  favour  is  the  important  point  that 
if  the  heat  is  carefully  regulated,  the  instruments  are  not 
damaged  at  all  by  sterilisation.  It  is,  however,  very 
important  to  clean  instruments  with  very  great  care 
before  subjecting  them  to  dry  heat ;  otherwise  they  may 
be  easily  and  permanently  damaged. 

(2)  Formalin  sterilisation  is  very  popular  in  some 
American  clinics,  and  seems  to  give  the  greatest  satisfac- 
tion wherever  it  is  in  use.  Unfortunately  the  formalin- 
sterilisers  are  costly  and  heavy.  This  limits  their  sphere 
of  usefulness  to  the  theatres  of  large  institutions. 

(3)  Dipping  the  points  and  cutting  parts  of  instruments 
into  liquid  carbolic  acid  is  a  method  adopted  by  many 
good  surgeons.  I  don't  know  whether  it  has  been,  due 
to  the  use  of  impure  acid,  but  I  have  several  times  had 
my  knives  and  scissors  badly  dulled  in  lustre  when 
operating  in  clinics  in  which  this  method,  of  sterilisation 
prevails.  I  cannot  think  that  this  can  be  without  harm 
to  the  life  of  a  cutting  edge. 

(4)  Boiling  of  instruments  is  a  method  always  available 
whether  in  the  newest  built  hospital,  or  in  the  oldest  hovel. 

I  do  not  think  that  it  can  be  disputed  that  the  practice 
of  boiling  instruments  before  each  time  of  use,  shortens 
the  lives  of  cutting  edges.  In  hospitals  where  a  large 
number  of  consecutive  operations  are  done  in  a  single 
morning,  the  damage  done  is  negligible  as  compared  with 
that  inflicted  by  the  tissues  that  are  cut  or  pierced  by 
them.  I  mean  that  fair  wear-and-tear  in  operating  on  a 
large  number  of  consecutive  cases  becomes  so  large  a 
factor  that  the  influence  of  the  boiling  becomes  negligible. 
In  Madras  I  have  operated  on  thirty,  forty,  and  on  one 
occasion  even  on  fifty-four  cases  of  cataract  in  a  morning, 
and  one  good  knife  would  often  carry  me  through  the 
greater  part  of,  if  not  through  the  whole  of,  the  morning's 
work.  If,  on  the  other  hand,  the  instruments  are  used 
for  one  or  two  cases,  and  then  put  away  till  next  operating 
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day,  they  will  not  last  out  anything  like  the  number  of 
operations  that  they  will  do  straight  on  end.  You  may  dip 
them  in  alcohol,  in  dehydrated  vaseline,  or  in  what  you 
will,  but  the  edge  seems  to  rust  gently  and  imperceptibly 
off.  And  yet,  in  spite  of  this,  boiling  is  far  and  away  the 
most  popular  of  all  methods  for  the  sterilisation  of  eye 
instruments.  Nor  is  it  likely  to  lose  its  pride  of  place, 
for  it  is  cheap,  easy,  and  safe.  I  have  found  distilled 
water  better  for  the  boiling  of  instruments  than  the  usual 
alkaline  solution. 

The  protection  of  instruments  from  rust  is  so  important 
from  the  point  of  view  of  asepsis,  that  the  following  idea, 
which  I  owe  to  my  late  chief  assistant,  Lieut.  Craggs,  is 
worth  recording.  After  being  cleaned,  dried,  and  dipped 
in  absolute  alcohol,  the  cutting  parts  are  dipped  in  a 
solution  of  dehydrated  vaseline  in  petrol ;  the  petrol 
evaporates  almost  instantaneously,  and  the  blade  is  left 
covered  by  a  thin  layer  of  vaseline. 

The  management  and  arrangement  of  instruments  next 
demands  attention.  It  is  essential  that  the  instruments 
should  be  used  dry  to  prevent  contamination  of  them  by 
drippings,  which  come  in  contact  with  the  hands  and 
then  run  down  the  instruments  into  the  eye.  This  can  be 
effected  either  by  transferring  them  to  a  sterilised  towel 
or  by  boiling  them  in  shallow  trays  which  have  perforated 
(preferably  wire  gauze)  bottoms.  It  is  advisable  to  have 
the  instruments  arranged  in  the  order  in  which  the  operator 
is  likely  to  pick  them  up  during  the  operation;  this  avoids 
confusion,  saves  time,  and  therefore  makes  for  asepsis.  The 
handles  of  the  instruments  should  be  towards  the  hands  of 
whoever  is  going  to  pick  them  up,  and  under  no  circum- 
stances should  any  instrument  be  picked  up,  as  one  too  often 
sees  done,  by  the  working  ends ;  the  handles  alone  should 
be  touched.  It  is,  I  think,  much  better  for  the  operator  to 
pick  up  for  himself,  since  the  handling  of  instruments 
involves  a  greatly  increased  risk  of  their  contamination. 
[f  fchey  are  properly  arranged  in  advance  he  can  do  so 
easily;   in  any  case  the  practice  is  soon  and  easily  learnt. 
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I  have,  not  seldom,  seen  an  assistant  pick  up  a  pair  of 
scissors  by  the  blades  and  hand  them  to  his  chief  to  use. 
This  is  one  of  the  many  points  on  which  the  technique  of 
the  bacteriologist  has  much  to  teach  us.  If  the  instruments 
are  to  be  picked  out  of  the  tray  and  laid  on  a  sterilised 
towel  before  use,  this  is  usually  done  by  means  of  forceps 
whilst  they  are  still  hot.  If,  however,  the  water  is  allowed 
to  drain  away  and  the  instruments  to  become  cold,  there 
is  no  objection  to  the  operator  picking  up  each  in  turn 
with  his  fingers  (of  course,  by  the  handles)  and  laying 
them  on  the  towel.  Personally  I  prefer  this  method,  as  I 
have  seen  delicate  instruments  dropped  and  damaged  out 
of  a  forceps'  hold.  There  is  one  more  point  in  this  con- 
nection, and  it  concerns  the  arrangement  of  the  sterilised 
towel.  One  sometimes  sees  this  part  of  the  technique 
carried  out  as  if  attention  to  detail  were  here  a  matter  of 
no  consequence  instead  of  being,  as  indeed  it  is,  most 
important.  The  towel  should  be  opened  in  such  a  way 
that  neither  the  surgeon's  hands  nor  anything  else  touches 
the  surface  on  which  the  instruments  are  to  lie. 

The  correct  handling  of  instruments  by  the  operator  is  a 
matter  on  which  very  much  depends.  In  picking  up  any 
tool,  the  surgeon  should  do  so  with  the  hand  he  is  going 
to  use  it  in ;  he  should  not,  as  is  so  often  done,  pick  it  up 
with  one  hand,  and  then  transfer  it  to  another.  In  the 
course  of  teaching  the  operative  surgery  of  the  eye  on  the 
living  to  a  large  number  of  surgeons,  I  was  so  struck  with 
the  frequency  with  which  a  possibility  of  contamination 
thus  occurred,  that  I  made  it  a  rule,  in  Madras,  that  no 
instrument  should  be  passed  from  hand  to  hand,  but  that 
each  should  not  only  be  picked  up  with  the  hand  which  is 
about  to  use  it,  but  that  it  should  also  be  picked  up  with 
as  nearly  as  possible  the  grasp  that  is  about  to  be  employed 
in  the  course  of  the  technique.  In  bringing  the  instru- 
ment down  to  the  eye,  care  should  be  taken  that  it  is  not 
contaminated  by  contact  with  the  face.  This  may  seem  an 
extraordinary  thing  to  lay  stress  on,  but  one  has  to  watch 
surgeons   at   work    to    see   how   necessary  such   a  caution 
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really  is.  Some  surgeons,  when  in  doubt  as  to  what  is 
the  best  thing  to  do  next,  or  when  in  any  way  puzzled, 
will  turn  an  instrument  round  and  round  in  their  hands, 
catching  the  handle  end  and  the  working  end  in  turn.  No 
bacteriologist  would  dream  of  doing  such  a  thing,  nor 
would  a  surgeon,  if  he  gave  the  matter  a  moment's  thought. 
In  introducing  a  speculum,  many  operators  sweep  its  blades 
over  the  skin  of  the  lids.  The  correct  method  is  to  close 
the  blades  with  a  grip  of  the  fingers  far  back,  to  draw  up 
the  upper  lid,  whilst  an  assistant  draws  down  the  lower, 
to  introduce  the  blades  with  the  plane  of  their  breadth  at 
right  angles  to  the  eye,  to  slip  the  instrument  thus  held 
under  the  upper  lid,  then  by  a  right-angle  turn  to  bring 
the  blades  down  on  to  the  globe,  and  finally,  by  relaxing  the 
finger  grip,  to  allow  the  blades  to  spring  open,  and  thus 
to  find  their  place  in  the  cul-de-sac.  If  this  simple  man- 
oeuvre is  correctly  carried  out,  there  is  no  danger  of 
infecting  the  eye  from  the  skin  of  the  lids.  It  is  extra- 
ordinary how  many  really  good  operators  lay  little  stress 
on  the  way  they  introduce  a  speculum. 

The  management  of  eyebrows,  eyelashes,  etc.,  is  of  con- 
siderable moment,  and  especially  when  sharp  instruments 
are  being  used ;  for  the  operator  is  then  so  engrossed  in 
watching  what  he  is  doing,  that  he  often  loses  sight  of 
minor  dangers.  It  is  therefore  well  to  reduce  those 
dangers  to  the  minimum  possible.  Shaggy  eyebrows  can 
be  kept  out  of  the  way  by  pasting  them  down  flat  with 
collodion.  Eyelashes  should  be  cut  short,  wherever  they 
arc  in  danger  of  fouling  the  knife  or  needle,  e.  g.,  those 
of  the  outer  half  of  the  upper  lid  in  cataract  extraction, 
and  those  of  the  whole  of  the  same  lid  in  trephining  or 
iridectomy.  The  question  of  the  preparation  of  the  lid  edges 
is  dealt  with  under  its  appropriate  section. 

No  instrument  should  be  introduced  a  second  time  into 
thu  interior  of  an  eye  until  after  it  has  been  re-sterilised. 
No  double-ended  instruments  should  be  used.  That  a 
surgeon  should  use  cue  end  of  such  an  instrument  and  then 
turn  it  round  and   introduce   the    opposite    end,  which    he 
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has  just  been  holding  in  his  hand,  into  the  eye,  is  an  offence 
against  the  elementary  rules  of  aseptic  surgery. 

The  Prepaeation  of  Droits  which  are  to  be  used  during 
the  operation  or  immediately  afterwards.  During  eye 
operations,  one  must  always  have  ready  drops,  containing 
solutions  of  cocain,  atropine,  eserine,  argyrol,  and  adrena- 
lin. The  last-named  cannot  be  boiled,  but  is  supposed  to 
be  supplied  in  an  antiseptic  medium.  To  ensure  its  protec- 
tion from  contamination,  it  is  better  to  transfer  it  at  once 
to  a  brown  glass-stoppered  dropper  bottle.  Before  doing 
so,  the  mouth  of  the  adrenalin  bottle  should  be  carefully 
cleaned  with  a  piece  of  absorbent  wool  soaked  in  per- 
chloride  solution,  and  should  then  be  heated  till  the  paraffin 
lining  it  melts.  In  the  intervals  between  use,  the  bottle 
should  be  covered  with  a  sterilised  glass  cover,  or  with 
nainsook  wrung  out  in  perchloride  solution.  The  other 
four  solutions  should  be  boiled  before  each  operation 
morning  commences.  To  avoid  the  effects  of  repeated 
boiling,  small  quantities  only  of  the  solutions  should  be 
sterilised,  just  enough  being  put  into  the  bottles  for  the 
requirements  of  the  work,  and  little  more.  To  facilitate 
the  sterilisation  of  drops,  I  have  had  made  a  small  contri- 
vance, which  I  show  here  to-day ;  it  was  first  made 
roughly  for  me  some  years  ago  in  Madras,  and  is  now  made 
more  neatly,  as  you  see,  by  Messrs.  Arnold  and  Son.  To 
use  it,  water  is  poured  in  till  the  bottom  inch  and  a  half 
is  covered,  so  that  the  bases  of  the  bottles  lie  well  under 
the  liquid.  You  will  observe  that  they  do  not  stand  on 
the  bottom,  but  on  a  sheet  of  metal  gauze  ;  this  device 
and  the  fact  that  they  are  in  a  little  rack  makes  it  impos- 
sible for  them  to  be  upset  by  the  bubbles  of  steam,  as 
they  otherwise  would  be.  If  the  stoppers  are  closed,  and 
some  wool  is  packed  in  above  the  bottles,  the  whole  con- 
trivance can  be  taken  down  into  the  country,  ready  charged, 
without  any  fear  of  the  solutions  being  upset.  Before 
placing  the  steriliser  on  the  fire  or  on  the  spirit  lamp,  the 
wool  is  removed,  the  water  poured  in,  and  the  bottle 
stoppers  are  set  to  open,   so  that  the  steam  of  the  boiling 
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fluids  can  freely  escape ;  otherwise  thebottles  would  beburst, 
or  the  stoppers  be  driven  out.  When  the  water  has  boiled 
freely  for  five  minutes,  the  rack  with  the  four  bottles  is  lifted 
out,  and  placed  to  cool  ;  the  steriliser  is  emptied  of  fluid, 
and  its  cover  put  on.  After  the  operation  the  rack  is  put 
back,  and  so  the  solution  can  be  kept  safely  in  the  patient's 
house. 

It  may  seem  gratuitous  to  say  a  single  word  about  the 
handling  of  the  dropper  bottles ;  but  experience  has  con- 
vinced me  that  it  is  not.  These  should  never  be  filled  a 
second  time  without  fresh  boiling ;  they  should  be  picked 
up  in  such  a  way  that  no  part  of  the  hand  nor  anything 
else  comes  in  contact  with  the  lip  or  with  the  neighbour- 
ing part  of  the  bottle,  and  the  drops  should  be  instilled  at 
such  a  distance  from  the  eye  as  to  make  the  bottle  quite 
safe  from  up-splashings.  In  no  possible  case  should  the 
lip  of  the  bottle  be  allowed  to  touch  the  eye.  It  is  safest 
to  keep  the  use  of  the  bottles  in  the  hands  of  the  operator 
himself,  or  at  least  in  those  of  one  specially  trained  assis- 
tant. They  should  not  be  picked  up  in  turn  by  anyone 
and  everyone  in  the  room.  These  cautions  are  each  and 
all  directed  against  what  I  have  seen  done  in  good  clinics. 

Preparation  of  Sutures. 

Most  surgeons  boil  their  sutures  after  threading  them. 
Of  the  many  devices  for  keeping  the  silks  from  becoming 
entangled,  I  prefer  that  of  fixing  them  on  a  piece  of 
bandage  cloth  one  foot  long.  The  sutures,  each  10  inches 
long,  with  a  2-inch  overlap  on  the  needle,  are  passed 
through  one  end  of  the  strip,  picking  up  about  \  inch  of 
the  stuff,  they  are  then  carried  towards  the  other  end,  and 
made  to  pick  up  a  similar  amount  of  stuff,  the  needle 
being  left  imbedded  instead  of  being  pulled  through. 
Each  successive  suture  is  run  parallel  to  the  first.  The 
strip  of  bandage  is  then  rolled  up,  boiled,  and  finally 
spread  out  on  the  tray.  ]Jy  using  this  arrangement  all 
confusion  is  avoided,  the  surgeon  picks  up  his  own  sutures 
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easily,  quickly,  and  without  fear  of  entanglement,  and 
haste,  flurry,  and  confusion  are  avoided. 

Insertion  of  sutures. — It  is  not  an  easy  matter  to  insert 
a  suture  high  up  on  the  ball  of  the  eye,  without  any  fear 
of  its  contamination.  Some  surgeons  cover  up  the  patient's 
face  during  operation  with  aseptic  cloths.  I  prefer  to  get 
an  assistant  to  hold  and  guard  the  distal  end  of  the  suture 
whilst  I  give  my  attention  to  the  needle  end  ;  he  does 
so  by  passing  an  aseptic  instrument  of  any  kind  under 
the  suture,  whilst  holding  its  extreme  end  in  his  other 
hand.  The  covering  of  the  face  does  not  seem  to  me  to 
meet  the  real  risk  which  comes  from  contamination  against 
the  lid  edges. 

The  fewer  hands  that  touch  the  needles  (or  indeed  anjr 
other  instruments)  the  better,  and  if  the  surgeon  does  not 
pick  up  his  own  needles  he  should  have  a  nurse  with 
gloves  on  to  do  it.  I  have  a  bowl  of  ^j-q  perchloride 
beside  me,  and  as  soon  as  I  have  got  my  needle  held  by 
the  holder,  I  coil  the  thread  in  the  hollow  of  my  hand, 
and  dip  hand,  holder,  needle,  and  silk  into  the  antiseptic 
lotion,  before  inserting  it. 

Dressings. 

Those  that  are  used  by  the  ophthalmic  surgeon  are  so 
light  and  permeable  that  it  is  an  easy  matter  to  sterilize 
them.  Even  in  a  private  house  arrangements  can  be  made 
for  the  purpose,  with  the  aid  of  a  steamer.  It  saves  time 
and  trouble  to  obtain  the  dressings  ready  sterilised  from 
one  of  the  firms  which  undertake  such  work.  Most 
surgeons  appear  to  do  so,  and  to  prefer  dry  aseptic  to  anti- 
septic dressings.  Also  the  dressings  are  cut  beforehand 
into  the  required  pads,  etc.,  and  are  placed  in  the  tin  in  the 
reverse  order  to  that  in  which  they  are  likely  to  be  used. 
This  is  obviously  sound.  They  should  be  removed  from 
the  tin  with  sterilised  forceps,  and  placed  in  position  on 
the  eye  without  the  intervention  of  any  hand.  If  it  is 
absolutely  necessary  to  steady  a  pad  on  the  eye,  this  must 
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be  done  from  the  outside,  the  surface  next  the  eye  being 
jealously  guarded  from  contamination.  I  have  frequently 
seen  surgeons  pick  up  a  dressing  in  their  fingers  in  such 
a  way  that  both  surfaces  of  it  were  thus  exposed  to  the 
fingers'  touch ;  and  when  I  have  asked  if  they  did  not 
consider  it  dangerous,  have  been  told  that  their  "  hands 
were  aseptic."  No  bacteriologist  would  do  such  a  thing 
and  the  fact  *that  he  would  pay  for  it  if  he  did,  is 
sufficient  to  show  that  the  small  amount  of  trouble 
involved  in  avoiding  such  practices  is  worth  the  ophthalmo- 
logist's while.  Still  more  open  to  criticism  is  the  all-too- 
common  practice  of  having  dressings  handed  from  one 
person  to  another  before  application.  I  have  seen  an 
assistant  pick  out  a  dressing  in  his  or  her  fingers,  and 
hand  it  to  the  operator,  who  has  absent-mindedly  turned 
it  over  in  his  fingers,  whilst  he  has  paused  to  answer  a 
question  put  to  him  by  a  bystander.  These  mistakes  are 
easily  made,  if  we  are  not  on  our  guard  against  them,  I 
am  not  presuming  to  speak  censoriously,  but  simply 
pointing  out  mistakes  I  have  seen  made  on  sufficiently 
numerous  occasions. 

Sterilisation  op  Irrigation  Fluid. 

The  fluid  used  for  washing  out  the  conjunctival  cul-de- 
sac,  as  well  as  that  for  irrigating  the  interior  of  the  eye, 
must  not  only  be  well  boiled  beforehand,  but  must  also  be 
carefully  protected  from  contamination  till  it  is  used.  It 
should  also  be  filtered  carefully  before  the  boiling,  and 
especially  is  this  important  in  the  case  of  the  intra-ocular 
irrigation  fluid. 

For  washing  out  the  conjunctival  cul-de-sac ',  I  employ  a 
small  teapot-shaped  vessel  with  along  fine  spout,  which  can 
be  boiled  with  the  fluid  in  it,  and  then  stood  aside  to 
cool  in  time  for  the  operation.  If  there  is  likely  to  be 
seme  delay  in  using  it,  it  can  be  placed  under  a  glass  or 
other  eover. 

For    private    operating    work,    and    wherever    a    small 
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number  of  cases  is  to  be  operated  on,  a  McKeown's  irrigator, 
proves  clumsy,  and  the  following  simple  device  can  be 
substituted.  It  is  merely  a  modification  of  Mr.  Bishop 
Harinan's  undine  irrigator.  To  the  glass  barrel  of  a  2- 
ounce  syringe  is  fitted  4  ft.  of  fine  rubber  tubing,  one  end 
of  which  is  slipped  over  the  nozzle  of  the  reservoir  and 
tied  in  position  to  prevent  it  slipping  off  in  the  middle  of 
an  operation.  To  the  opposite  end  of  the  tube  is  fitted  a 
McKeown's  irrigating  nozzle.  Messrs  Arnold  &  Sons  have 
added  for  me  a  clip  to  control  the  fluid,  and  a  small  stand 
to  enable  the  arrangement  to  be  stood  on  the  table,  ready 
to  hand  without  fear  of  its  being  upset.  The  whole  con- 
trivance is  boiled  ;  shortly  before  the  operation  commences 
it  is  filled  by  pouring  the  freshly  boiled  normal  saline 
solution  into  the  glass  reservoir  out  of  a  Florentine  flask  in 
which  it  has  been  allowed  to  cool  after  boiling.  It  is 
essential  that  neither  the  lips  of  the  flask,  nor  those  of  the 
reservoir,  should  come  in  contact  with  any  source  of  con- 
tamination. It  is  very  easy  to  carry  out  this  direction, 
but  I  have  witnessed  the  most  flagrant  breeches  of  it, 
e.  g.  the  lifting  of  the  reservoir  by  an  assistant's  fingers 
applied  to  its  very  lips. 

It  is  important  to  give  the  holding  of  the  irrigator  into 
the  hands  of  an  intelligent  assistant  (a  nurse  does  well) 
who  will  do  nothing  else,  and  who  is  cautioned  how  to 
handle  it,  and  above  all  how  to  avoid  allowing  the  nozzle 
to  touch  anything  at  all  before  it  is  used. 

Sterilisation  of  Hypodermic   Syringe. 

The  handling  of  glass  hypodermic  syringes  after 
sterilising  of  them  by  boiling  is  often  unpleasantly  hot 
work,  and  many  a  surgeon  has  had  the  misfortune  to  drop 
some  part  of  his  syringe  out  of  the  forceps  with  which  he 
has  been  lifting  it  out  of  the  hot  fluid.  To  make  this 
simple,  easy,  and  safe,  I  have  had  a  small  cradle  made, 
with  a  perforated  bottom  and  a  loop  handle,  the  syringe 
is  placed  in  this  and  dropped  into  water,  which  is  not  too 
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hot  to  start  with ;  after  sufficient  boiling,  the  cradle  is  lifted 
out  and  stood  to  cool,  and  the  parts  of  the  syringe  can  then 
be  put  together  quietly,  and  methodically,  without  risk  of 
contamination.  This  subject  is  brought  up  in  connection 
with  the  hypodermic  injection  of  solutions  of  local 
anaesthetics,  and  of  vaso-constrictors,  before  or  during 
operations  on  the  globe. 

Sponges. 

Cotton  wool  swabs,  properly  prepared,  make  very 
efficient  sponges.  My  own  preference  is  for  such  swabs 
mounted  on  little  sticks,  about  six  inches  long.  I  still 
use  in  England  the  same  kind  of  sticks  we  employed  in 
Madras  ;  these  consist  of  short  lengths  cut  from  the  mid- 
ribs of  the  cocoanut  palm  leaves;  their  great  advantage 
is  that  they  can  be  boiled  again  and  again  without  spoiling 
them.  In  India  we  used  them  once  and  threw  them  away, 
so  cheap  are  they  there.  The  advantage  of  using  them  is 
that  the  surgeon's  fingers  are  kept  out  of  the  wound,  and 
out  of  the  operator's  way.  I  have  frequently  seen  cotton 
wool  swabs  held  in  the  fingers,  used  at  one  end  and  then 
turned  round  and  used  at  the  other,  despite  the  fact  that 
the  part  used  second  had  been  in  contact  with  the 
fingers  just  before.  At  other  times,  I  have  seen  the  ends 
of  such  cotton-wool  swabs  torn  off  with  the  fingers  to 
provide  a  fresh  surface  ;  indeed,  in  many  good  clinics, 
this  seems  to  be  a  favourite  method  of  working.  Such 
methods  appear  to  me  to  fall  unnecessarily  far  below  the 
bacteriologist's  standpoint. 

Fluffy  dry  swabs  are  a  nuisance,  since  they  leave  down 
on  the  wound  ;  whilst  wet  sponges  are  inefficient  and 
make  operating  difficult.  I  prefer  to  have  my  mounted 
swabs  sterilised  in  the  autoclave  (in  bundles)  beforehand  ; 
just  before  operation,  they  .are  dipped  into  boiled  water 
and  then  wrung  out  by  laying  them  in  the  fold  of  a 
sterilised  towel;  great  care  is  taken  to  place  them  in  a 
fold  of  the  towel  which  has  been  opened  just  sufficient  to 
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receive  them  and  no  more  and  jealously  to  avoid  touching 
them  with  any  part  of  the  towel  which  has  been  in  any 
way  handled.  If  an  autoclave  is  not  available,  the 
mounted  sponges  can  be  immersed  for  5  minutes  in  boiling 
water.  If  this  is  to  be  done,  the  wool  must  in  the  first 
instance  be  carefully  and  firmly  wound  on  to  the  sticks. 

The  prepared  swabs  should  be  placed  in  a  sterile 
bowl,  and  covered  with  an  aseptic  towel,  till  the  opera- 
tion begins,  they  should  then  be  picked  up  by  the  hand 
that  is  about  to  use  them  and  by  the  handle  ends ;  they 
should  never  be  passed  from  hand  to  hand. 

Surgeons'  Clothing,  etc. 

Gloves. — Very  few  surgeons  wear  gloves  during 
ophthalmic  operations.  However  skilful  a  man  may  be  in 
gloves,  he  will  be  more  so  without  them,  they  must  deprive 
him  of  some  at  least  of  that  delicacy  of  touch  which  is 
so  essential  for  this  class  of  work.  On  the  other  hand, 
the  use  of  strong  antiseptic  solutions,  such  as  must  be 
employed  to  ensure  asepsis  of  the  hands,  roughens  the 
skin  and  thereby  not  only  damages  the  sense  of  touch, 
but  renders  continual  asepsis  improbable.  If  the  surgeon 
is  careful  (1)  not  to  touch  the  working  ends  of  his  instru- 
ments, swabs,  irrigators,  or  drop-bottles ;  (2)  not  to  touch 
the  eye  itself  with  his  fingers,  and  (3)  to  use  dry  instruments, 
from  which  contaminated  fluid  cannot  drip  on  to  the  eye, 
I  hold  that  all  he  need  do  is  to  carefully  wash  his  hands 
in  soap  and  water,  and  then  to  dry  them  on  an  aseptic 
towel.  If  he  will  follow  this  regime,  he  is,  I  think,  as 
safe  as  he  can  reasonably  hope  to  be. 

Mouth  masks. — It  is  essential  to  cover  the  mouth  when 
operating  on  an  eye,  since  the  surgeon  has  frequently  to 
give  the  patient  instructions  and  this  involves  the  danger 
of  spraying  the  wound  area  with  saliva.  If  the  nose  is 
also  covered,  the  moisture  from  the  breath  is  apt  to  dim 
the  surgeon's  glasses,  and  so  to  inconvenience  him.  It 
also  seems  doubtful  whether  there  is  anything  to  be  gained 
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by  covering  the  nose.  The  subject  appears  to  be  a  very 
complicated  one  to  experiment  on.  Such  experiments  as 
have  been  made  seem  to  indicate  that  the  normal  nose 
does  not  spray  during  ordinary  conversation.  In  Madras 
we  have  long  used  aluminium  mouth  masks,  with  linen 
stretched  over  them.  The  linen  is  damped  before  opera- 
tion to  avoid  dust-droppings ;  any  antiseptic  solution  can 
be  used  for  the  purpose.  These  are  light,  safe,  and 
comfortable. 

Coats  or  other  covering. — To  wear  clean  linen  covering 
over  one's  clothes  after  removing  one's  coat  is  undoubtedly 
a  right  thing  to  do  ;  but  I  cannot  think  that  when  dealing 
with  clean  cases,  it  can  be  necessary  to  change  such 
covering  for  each  operation,  as  is  done  in  some  clinics. 
Nor  do  I  think  that  the  average  surgeon  with  short-cut 
hair,  who  takes  a  daily  bath,  needs  to  wear  a  special  cap 
whilst  operating.  There  is,  however,  no  great  objection 
to  the  latter  practice.  What  has  struck  me  most  forcibly 
has  been  that  in  some  clinics  where  much  stress  is  laid  on 
such  details,  the  routine  is  lax  in  other  and,  I  venture  to 
think,  much  more  important  matters,  e.  g.,  the  use  of 
sterile  sponges. 

The  Preparation  of  the  Patient. 

Col.  Herbert  has  done  good  service  by  drawing  atten- 
tion to  the  antiseptic  preparation  of  the  conjunctiva  by 
means  of  irrigation  with  perchloride  of  mercury  solution 
sVoo-  I  learnt  the  method  from  him  and  commenced  to 
use  it  in  1907,  in  combination  with  my  own  method 
previously  in  use  of  swabbing  out  the  conjunctiva  under 
a  stream  of  saline  solution.  In  the  thousand  cases 
immediately  following  this  adoption  of  the  new  technique 
I  had  only  one  suppuration,  and  that  was  due  to  a  case  of 
suppurative  dacruocystitis  having  been  overlooked.  I 
cannot  remember  that  in  the  years  since  elapsed  I  have 
had  a  single  ease  of  post-operative  panophthalmitis. 
I    ceased   to  worry  about  such   statistics  when  my  surgical 
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registrar  told  me  that  we  had  a  thousand  consecutive  cases 
without  a  suppuration.  The  reaction  produced  passes 
away  in  a  few  days,  and  though  sometimes  marked  and 
even  alarming  to  one  who  has  no  experience  of  the  method, 
it  is  often  remarkably  slight.  Col.  Herbert  will  deal  with 
this  matter  to-morrow,  and  I  should  like  to  do  all  I  can  to 
support  him  in  his  advocacy  of  a  very  valuable  item  of 
technique. 

The  expression  of  any  Meibomian  secretion  from  the 
lid  edges  by  means  of  digital  pressure,  is  another  valuable 
suggestion.  I  owe  it  to  Major  H.  Kirkpatrick  (now 
Superintendent  of  the  Government  Ophthalmic  Hospital, 
Madras).  The  amount  that  can  be  expressed  varies 
greatly  in  different  cases,  and  there  is  quite  a  little  knack 
in  doing  it  quickly  and  thoroughly.  Whilst  the  lids  are 
still  held  in  the  finger  grip,  their  edges  can  be  cleaned  by 
rubbing  them  with  a  mounted  w7ool  swab. 

Any  lashes  which  are  likely  to  foul  the  instruments 
must  be  cut  short.  In  doing  so,  it  is  necessary  to  cut 
them  close  with  the  first  cut,  and  not  to  employ  a  second 
cut  for  the  purpose;  otherwise  the  very  short,  stiff  fragments 
of  hair  cut  off  on  the  second  occasion  are  very  difficult  to 
get  rid  of  and  very  irritating  to  the  conjunctiva.  To 
prevent  the  lashes  from  flying  into  the  eye,  it  is  well  to 
anoint  the  scissor  blades  with  aseptic  vaseline  beforehand; 
this  catches  the  hairs  as  they  are  cut. 

The  use  of  tincture  of  iodine  as  a  skin  steriliser  and  the 
necessity  of  care  in  the  examination  and  treatment  of 
lacrimal  troubles,  and  of  inflammatory  lid  affections,  are 
too  well  known  to  require  further  notice.  There  is  one 
little  point  in  connection  with  doubtful  cases  of  lacrimal 
trouble,  viz.,  the  ligation  of  the  canaliculi  just  before 
operation.  I  have  used  this  very  freely  in  Madras, 
releasing  the  ducts  as  soon  as  the  ocular  wound  was  safely 
healed,  by  a  simple  snip  of  the  scissors.  The  procedure 
did  not  seem  materially  to  inconvenience  the  patients. 

The  President  said  he  considered  the  paper  an  extremely 
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practical  and  valuable  one.  Members  were  well  aware  of 
the  exceptional  amount  of  experience  the  author  had  had, 
and  when  he  declared  that  suppuration  in  eye  operations 
had  been  got  rid  of  in  his  practice  since  1907,  it  would 
give  a  very  good  idea  of  the  value  of  these  recommenda- 
tions. Those  who,  like  himself,  had  worked  under  Lister 
would  be  able  adequately  to  assess  the  value  of  such  a 
contribution  as  this. 

Mr.  W.  H.  H.  Jessop  said  he  could  not  understand  how 
anybody  with  any  feeling  for  asepsis  could  possibly  use  a 
long  indiarubber  tube  for  the  irrigator.  He  asked  if 
Col.  Elliot  had  ever  cut  such  a  tube  and  examined  it 
bacteriologically  ?  At  St.  Bartholomew's  Hospital  such 
tubes  had  been  cut  after  use,  and  micro-organisms,  includ- 
ing Staphylococcus  aureus  and  streptococci,  had  been 
found. 

Prof.  Straub  remarked  that  thirty-five  years  ago,  in 
the  laboratory  of  the  institute  at  Breslau,  he  had  been 
shown  a  method  of  sterilising  glass  work.  He  had 
found  the  simplest  methods  best.  Most  of  the  present  day 
methods  were  too  clever  for  the  microbes,  so  that  it  would 
be  safe  to  leave  some  of  them  out  without  danger  of  infec- 
tion. But  it  was  not  certain  which  measures  were  super- 
fluous. Where  infection  occurred  it  was  usually  found  to 
arise  in  the  eye  itself  ;  the  causal  agents  were  already 
present  in  the  eye.  Or  the  patient  might  have  some 
infection  in  his  nose  or  in  his  eyelids,  and  these  were 
dangerous  cases,  in  which  no  precaution  should  be  neg- 
lected. His  procedure  was  to  prepare  cases  for  three  days 
before  the  operation.  He  scarcely  ever  operated  upon  a 
case  before  it  had  been  three  days  in  the  hospital,  and  had 
been  cleansed  daily  simply  with  soap  and  water.  It  was 
called  fractional  sterilisation  :  it  was  the  same  method  as 
was  used  for  sterilising  milk.  Of  course  every  precaution 
should  be  taken  to  have  the  hands  of  the  operator  clean 
when  operating  and  ;ils<>  when  touching  the  patient  after 
the  operal  ion. 

Prof.  Landolt  (Paris)  said  he  gleaned  that  Col.  Elliott's 
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conclusion  from  the  cases  put  forward  was  that  one  could 
not  lay  too  much  stress  on  sterilising  methods  and 
asepsis  during  the  operation.  And  he,  the  speaker,  quite 
agreed  that  no  details  ought  to  be  neglected.  Nothing 
was  too  small  to  merit  careful  attention.  Members  of  the 
Society  would  be  aware  of  the  great  respect  he  entertained 
for  the  instruments,  and  how  interested  he  was  in  the  best 
form  and  the  perfect  cutting  of  our  surgical  instruments. 
Formerly  he  used  to  sterilise  his  instruments  by  boiling. 
But  this  procedure  has  the  great  inconvenience  of  spoiling 
their  cutting  edges  and  points. 

Now  he  used  dry  heat  for  this  purpose.  All  instruments 
remain  for  at  least  twenty  minutes  in  a  temperature  of 
from  150°  to  160°  without  the  slightest  damage  to  their 
cutting  qualities. 

Col.  Herbert  had  practised  expression  of  Meibomian 
secretion  for  fifteen  years  or  more,  and  had  described  it 
first  in  the  1903  edition  of  his  book  on  "  Cataract."  It 
was  initiated  after  seeing  Meibomian  secretion  at  times 
floating  upon  the  fluid  collecting  in  the  conjunctival  sac, 
when  intra-ocular  irrigation  was  being  used  for  residual 
cortex.  Meibomian  secretion  was  apt  to  be  forced  out 
by  the  pressure  of  the  arms  of  the  speculum  during 
operation.  And  it  was  illogical  to  omit  preliminary 
expression  of  the  Meibomian  contents,  if  any  attention  at 
all  was  considered  necessary  to  the  lid  margins.  He 
wished  to  refer  to  an  omission  in  the  description  of  per- 
chloride  irrigation  of  the  conjunctiva,  given  in  the  opening- 
paper  to  the  discussion  on  the  after-complications  of 
cataract  extraction.  Being  purely  a  matter  of  detail  it 
was  better  given  here.  The  irrigation  should  be  imme- 
diately followed  by  an  instillation  of  adrenalin  solution. 
Otherwise  there  might  be  hemorrhage  under  the  con- 
junctival flap  during  operation,  and  some  of  the  blood 
might  organise  on  the  lens-capsule,  producing  after- 
cataract.  This  use  of  adrenalin  tends  to  dryness  of  the 
cornea,  necessitating  the  repeated  dropping  of  sterile  fluid 
which  is  mopped  up  from  the  lower  fornix. 
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Mr.  D.  Priestley  Smith  said  that  he  worked  under  Col. 
Elliot's  care  in  Madras  for  a  short  time  and  could  testify 
to  the  adherence  of  Col.  Elliot  to  his  own  precepts. 
Col.  Elliot  not  only  acted  up  to  his  own  standard,  but 
exacted  it  from  all  his  assistants ;  and  his  results 
accorded  with  his  careful  and  rigorous  methods  of  sterilisa- 
tion. 

Col.  Elliot,  in  reply,  said  that  some  of  the  points  asked 
would  have  been  made  clear  if  he  had  read  the  paper  in 
full,  which  he  avoided  doing,  so  as  to  economise  time.  In 
answer  to  Mr.  Jessop,  for  irrigation  of  the  conjunctiva, 
he  used  a  modified  teapot,  boiling  it,  of  course,  every  time. 
He  had  irrigated  over  10,000  cases,  and  certainly  over 
7000  cataract  cases,  and  yet  had  been  able  to  eliminate 
post-operative  suppuration,  so  that  the  india-rubber  tube 
could  not  be  as  bad  as  it  was  accused  of  being,  provided 
that  it  was  boiled  every  time  thoroughly.  He  agreed  with 
Prof.  Straub  that  infection  when  it  occurred  was  generally 
from  the  conjunctiva,  but  it  was  well  to  remember  that 
the  best  surgeon,  like  the  best  general,  was  he  who  made 
the  fewest  mistakes,  and  all  precautions  should  therefore 
be  taken. 


2.    A     traction    string    for    intna-capsular     extraction    of 

cataract. 

By   E.   E.   Maddox. 

Perhaps  the  greatest  difficulty  in  the  Indian-Smith 
operation,  is  that  of  effecting  a  neat  reposition  of  the  iris. 
The  tipper  lid  forms  a  kind  of  tent,  and  yet  to  ask  the 
patienl  to  look  down  would  infringe  one  of  Col.  Smith's 
strictesl  rules.  (To  draw  the  eye  down  by  forceps,  or  by 
;i  suture  attached  below  the  cornea,  would  be  worse  still, 
since  to  do  so  would  tend  to  open    fche   wound  and  favour 

tape  of  fche  vitreous,  which  at  this  stage  has  nothing  to 
restrain  it  but  the   delicate   hyaloid.)      I   experienced  this 


A  TRACTION   STRING   FOR   INTRA-CAPSULAR    EXTRACTION.      285 

difficulty  in  my  first  operation,  made  under  the  stimulus 
of  a  flying  visit  from  my  friend,  Major  McKechnie,  who 
kindly  held  the  eyelids  for  me.  The  eye,  after  expres- 
sion of  the  encapsuled  lens,  turned  so  strongly  upward 
under  the  upper  lid-tent,  as  to  compel  the  toilet  to  be 
effected  rather  by  feeling  than  by  seeing.  The  hyaloid 
in  consequence  became  slightly  ruptured,  although  the  eye 
healed  well. 

This  experience  decided  me  to  try  a  "  safeguard  suture  " 

Fig.  26. 


which  I  published  in  the  Ophthalmic  Review  some  years 
ago,  or  rather,  as  Major  McKechnie  advised,  only  the 
upper  part  of  it  to  begin  with.  In  my  second  case  I  tried 
this,  and  though  regrettably  deprived  of  his  presence  this 
time,  found  the  suture  to  act  admirably,  no  vitreous  being 
lost  either  during  the  extraction  of  the  lens  or  the  reposi- 
tion of  the  iris.  In  my  third  case,  the  lens  popped  out 
too  suddenly,  followed  by  vitreous,  though  the  eye  healed. 
It  was  interesting  to  test  the  string  under  these  circum- 
stances;  it  proved  a  distinct  help,  in  allowing  a  little 
rapid  toilet  to  be  effected  before  closing  the  lid.  I  need 
only  briefly  describe  its  insertion. 

After    the    introduction   of    the    speculum,    but    before 
beginning    the    operation,    a    linen     thread     was    passed 


286  OPERATIONS. 

horizontally  through  three  or  four  millimetres  of  episcleral 
tissue  at  the  insertion  of  the  superior  rectus  tendon,  its 
two  ends  were  then  placed  together  over  the  temple,  so  as 
to  be  out  of  the  way,  and  not  interfere  with  the  removal 
of  the  speculum  later.  After  the  extraction  of  the  encap- 
suled  lens,  the  eye  was  drawn  down  just  sufficiently  by 
the  string  to  allow  the  toilet  to  be  effected  in  full  view 
without  the  slightest  tendency  to  open  the  wound.  Since 
it  practically  neutralised  the  superior  rectus  muscle,  the 
traction  being  made  parallel  with  its  belly,  it  must  have 
drawn  the  whole  eyeball  a  little  forward,  so  as  to  lessen 
the  pressure  of  the  retro-orbital  fat,  and  rather  diminish 
than  otherwise  the  intra-ocular  pressure.  If  the  string 
be  drawn  at  a  higher  angle  than  parallel  with  the  belly 
of  the  rectus,  the  resultant  of  the  two  forces  tends  to 
open  the  wound  a  little  ;  if  at  a  lower  angle,  the  resultant 
acts  downwards,  so  as  to  close  the  wound,  but  slightly 
raise  the  pressure  as  shown  by  dotted  lines  in  the  diagram. 

I  was  struck  by  the  very  light  resistance  which  the 
eyeball  offered  to  the  string,  showing  that  when  the  eyes 
are  turned  upward  involuntarily,  the  ocular  muscles  are 
in  a  relaxed  condition,  except  for  the  gentle  contraction 
of  the  elevators.  This  confirms  Col.  Smith's  view  that 
the  involuntary  position  of  the  cornea  under  the  upper  lid, 
is  that  associated  with  the  least  danger  of  vitreous  loss. 

I  certainly  feel  that  the  thread  may  help  to  remove 
from  this  fascinating  operation  one  of  its  chief  difficulties. 

As  soon  as  the  operation  is  completed,  one  of  the  two 
halves  of  the  suture  is  divided  with  scissors  close  to  the 
eye-lashes  and  the  thread  withdrawn. 

I  only  wish  I  had  been  able  to  offer  the  results  of  an 
experience  not  quite  so  small. 

I  have  had  a  Smith's  lens  hook  and  spoon  made  in 
magnalium  and  aluminium,  under  the  impression  that 
greater  lightness  of  the  instruments  might  contribute  to 
delicacy  of  touch. 

Unfortunately  we  cannot  practise  this  operation  on  pig's 
eyes  to  much  advantage,  because  the  stronger  attachments 
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of  the  pig's  lens  train  us  into  a  false  judgment  as  to  the 
amount  of  legitimate  pressure.  After  extracting  the  pig's 
lens  in  its  capsule,  I  find,  however,  there  is  no  difficulty 
in  replacing  it  into  its  bed  again  and  again.  It  now 
unfortunately  requires  too  little  pressure  to  make  it 
emerge,  but  in  spite  of  that,  the  exercise  familiarises  the 
fingers  with  the  feel  of  the  instruments,  since  the  same 
lens  can  be  expressed  and  reinserted  dozens  of  times. 

I  only  venture  to  mention  so  simple  a  little  expedient 
because  for  the  hand  to  feel  at  home  with  new  instruments 
is  a  decided  gain  in  an  operation  which  requires  pressures 
so  varied  at  different  moments,  and  yet  so  well  calculated. 

With  so  slender  an  experience  it  would  be  inappropriate 
to  attempt  anything  like  a  final  appraisement  of  Smith's 
operation,  but  I  think  it  will  need  further  improvements 
before  it  can  seriously  compete  with  the  classical  pro- 
cedures among  the  white  races. 

Even  as  an  ideal,  who  can  fail  to  admire  a  simple 
classical  extraction  in  which  the  capsule  is  split  opposite 
a  small  mobile  pupil  ?  Such  an  eye  seems  to  me  to  stand 
for  the  acme  of  our  art,  and  is  in  every  way  as  desirable 
as  a  perfect  intra-capsular,  since  in  the  latter  the  vitreous 
is  wholly  deprived  of  one  of  its  normal  supports  in  front, 
the  partition  which  divides  the  aqueous  and  vitreous 
chambers  of  the  eye. 

At  the  same  time  the  extraordinary  immunity  from 
iritis  after  an  intra-capsular  extraction,  the  comparative 
innocuousness  of  vitreous  loss,  the  entirely  black  pupil, 
and  most  of  all  the  impossibility  of  any  troubles  with 
after-cataract  are  so  pleasing  to  the  surgeon  that  this 
operation,  especially  when  improved,  has  a  great  field 
before  it  in  well  selected  cases  of  immature  cataract  in 
patients  who  are  neither  too  young  nor  too  old,  with  elastic 
blood-vessels,  and  who  are  willing  to  submit  to  the  longer 
convalescence  which  the  larger  incision  demands  in  the 
absence  of  a  conjunctival  flap. 

On  the  other  hand,  the  bruising  of  the  cornea  and  the 
tardy  recovery  of  sight  in  consequence,  the  more  frequent 
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engagement  of  the  iris  or  hyaloid  in  the  scar,  the  con- 
siderable percentage  of  ruptured  capsules,  the  necessity  of 
an  able  assistant,  and  last  but  not  least  the  increased 
danger  of  that  dreadful  catastrophe,  expulsive  haemorrhage 
from  the  choroid,  should  impart  caution  into  our  advance, 
though  advance  is  inevitable. 
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XII.    CONGENITAL    ABNORMALITIES. 

1.   Two  cases  of  microphthalmia. 

By  R.  Affleck  Greeves. 
(With  Plate  XVI.) 

The  only  point  of  similarity  between  the  two  cases 
which  I  am  about  to  describe  is  that  each  is  an  example 
of  a  congenital  malformation. 

I  propose,  therefore,  to  deal  with  them  separately. 


The  first  case  is  that  of  a  child  in  whom  an  abnormality 
of  the  left  eye  was  noticed  a  week  after  birth.  The  child 
was  brought  to  Moorfields  at  the  age  of  seven  weeks,  and 
while  at  the  hospital  was  under  Mr.  J.  H.  Fisher's  care. 

The  right  eye  was  healthy. 

In  the  left  eye  the  cornea  was  clear,  the  anterior 
chamber  shallow  and  the  pupil  contracted  ;  a  grey  reflex 
was  seen  behind  the  lens.  The  left  eye  was  removed  and 
was  found  to  be  slightly  smaller  than  normal — it  measured 
16^  mm.  in  each  diameter  and  approached  more  nearly  to 
a  sphere  than  is  usual.  On  the  other  hand  the  measure- 
ments of  the  cornea  were  about  normal — viz.,  the  horizontal 
diameter  was  °4  mm.  and  the  vertical  9  mm. 

The  eyeball  was  divided  horizontally  in  the  usual  way. 

The  cornea  and  anterior  chamber  appeared  normal. 
The  lens  was  large  and  globular  and  somewhat  granular. 
A  pinkish-white  membrane  was  present  on  its  posterior 
surface  ;  to  this  membrane  the  ciliary  processes  were 
adherent,  and  a  fine,  white  strand  which  coursed  through 
the  centre  of  the  vitreous  and  was  attached  posteriorly  to 
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the  papilla  received  an  anterior  attachment  close  to  the 
centre  of  the  membrane. 

The  retina  appeared  normal  posteriorly,  but  anteriorly 
numerous  tongue-shaped  processes  were  continued  forwards 
beyond  the  ora  serrata  to  end  close  to  the  ciliary  processes. 
Some  of  these  prolongations  bifurcated  at  their  tips. 

The  papilla  formed  a  pyramidal  eminence,  from  which 
the  white  strand  mentioned  above  took  origin. 

The  vitreous  fibres  were  attached  partly  to  the  membrane 
on  the  posterior  surface  of  the  lens,  partly  at  the  ora 
serrata,  and  partly  at  the  anterior  ends  of  the  tongue- 
shaped  prolongations. 

Microscopical  Examination. 

The  cornea  shows  no  abnormality.  The  anterior  chamber 
is  shallow,  but  otherwise  normal.  The  ligamentum 
pectinatum  and  filtration  angle  are  well  developed. 

The  iris  is  normal;  pigment  granules  are  beginning  to 
form  in  the  chromatophores  of  the  stroma,  and  the 
sphincter  and  dilator  muscles  are  fully  developed. 

In  some  sections  a  vessel  can  be  seen  entering  the 
anterior  part  of  the  stroma  of  the  iris  at  the  pupillary 
margin  on  each  side.  These  vessels  resemble  capillary 
channels,  in  that  their  walls  consist  solely  of  endothelium — 
they  pass  backwards  for  the  most  part  and  come  in  contact 
with  the  lens  capsule  in  the  posterior  chamber,  continuing 
their  further  course  backwards  in  close  relation  to  the 
capsule. 

A  few  of  the  vessels  do  not,  however,  pass  backwards, 
but  instead  pass  directly  in  front  of  the  anterior  capsule  of 
the  lens  to  join  the  stroma  of  the  iris  on  the  opposite  side. 
Those  passing  backwards  are  fairly  numerous. 

The  lens  is  somewhat  globular  in  shape.  The  anterior 
capsule  is  lined  by  a  regular  layer  of  epithelium,  at  the 
equator  the  formation  of  new  lens  fibres  is  taking  place  in 
i  lie  usual  way.  A  deep  layer  of  cortex  surrounds  the 
nucleus  in  I'mnl  and  laterally,  and  slight  cataractous 
changes    are    taking     place     in     this     cortical    substance 
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beneath  the  anterior  capsule,  and  where  the  cortex  is 
in  contact  with  the  nucleus.  There  is  a  large  central  gap 
in  the  posterior  capsule,  and  its  remaining  peripheral  parts 
are  lined  by  a  layer  of  epithelium.  The  central  gap  is 
filled  by  a  mass  of  vascular  connective  tissue  which 
clothes  the  posterior  capsule  laterally  and  is  centrally 
in  direct  contact  with  the  lens  nucleus,  between  the 
posterior  fibres  of  which  cells,  apparently  leucocytes,  can 
be  traced,  and  which  is  undergoing  cataractous  changes. 

Aggregations  of  leucocytes  are  present  round  some  of 
the  vessels  in  the  connective  tissue  mass,  which  is 
adherent  to  the  ciliary  processes  peripherally ;  here  it 
gradually  becomes  thinned  off  into  delicate  fibres,  at  first 
nucleated,  and  further  out  non-nucleated.  These  lateral 
fibres  eventually  form  connections  with  the  cells  of  the 
non-pigmented  layer  of  the  ciliary  epithelium  and 
apparently  represent  a  part  of  the  zonula. 

Some  delicate  non-nucleated  fibres  run  from  the  ciliary 
processes  in  front  of  this  to  join  the  anterior  part  of  the 
peripheral  lens  capsule — these  fibres  represent  the  anterior 
part  of  the  zonula.  The  vascular  connective-tissue  mass 
on  the  back  of  the  lens  is  formed  by  two  sets  of  vessels  : — 

(1)  It  is  joined  posteriorly  by  an  artery  which  is  a 
continuation  from  the  central  artery  of  the  retina  and 
which  runs  forwards  through  the  vitreous.  This  vessel  is 
a  persistent  hyaloid  artery — close  to  its  origin  from  the 
central  artery  it  possesses  a  muscular  coat  and  an  interior 
elastic  lamina,  but  both  these  are  lost  in  the  anterior 
part  of  the  vitreous,  where  a  collar  of  connective-tissue 
round  the  endothelial  lining  alone  persists. 

(2)  The  capillary-like  vessels,  already  described,  which 
take  origin  in  the  iris  stroma  and  running  backwards  in  con- 
tact with  the  lens  capsule,  pass  between  the  capsule  and 
the  ciliary  processes  to  join  the  connective-tissue  mass  on 
the  back  of  the  lens.  They  represent,  in  fact,  the  channels 
through  which  the  blood  brought  to  the  posterior  vascular 
sheath  of  the  lens  by  the  hyaloid  artery  enters  the  venous 
circulation. 
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The  ciliary  processes  are  drawn  out  laterally.  The 
ciliary  muscle  is  well  developed,  but  there  is  no  well- 
marked  intermediate  layer  of  connective  tissue  between  it 
and  the  pigment  epithelium. 

The  retina  is  prolonged  beyond  the  normal  position  of 
the  ora  serrata  in  long  tongue-like  processes,  which  in 
some  cases  reach  as  far  as,  but  not  on  to  the  ciliary  processes 
(PI.  XVI,  fig.  1).  All  the  layers  of  the  retina  can  be 
seen  distinctly  in  these  prolongations.  At  the  extreme 
ends  the  rods  are  short  and  thick.  The  pigment  epithelium 
is  of  the  retinal  type  and  there  is  a  definite  Bruch's  mem- 
brane. Capillaries  are  present  beneath  Bruch's  membrane, 
but  they  are  less  numerous  than  farther  back. 

The  attachment  of  the  vitreous  fibres  is  carried  forward 
with  the  retina.  Besides  receiving  a  normal  attachment 
where  retina  passes  into  ciliary  epithelium,  these  fibres 
also  form  connections  with  the  connective-tissue  mass  on 
the  back  of  the  lens.  In  addition  to  the  usual  delicate 
network  of  fibrils,  the  vitreous  body  contains  other  elements. 
These  consist  for  the  most  part  of  much  thicker  and  denser 
fibres,  several  of  which  seem  to  take  origin  from  a  common 
centre,  a  branching  tree-like  appearance  being  thus 
produced.  Structures  similar  to  these  are  frequently  to 
be  found  in  the  vitreous  body  of  normal  eyes,  but  they  were 
strikingly  numerous  in  the  present  case.  In  the  centre  of 
one  of  these  branching  structures  a  nucleus-like  body  is 
often  to  be  seen — usually  shrunken  and  crenated,  but 
occasionally  rounded  and  full  in  appearance.  Collections 
of    these    crenated  nuclei,  apart  from  the  fibrils,  are  also 

n  in  places,  and  there  are  also  a  few  cellular  columns 
which  appear  rounded  in  cross  section,  the  cells  of  which 
resemble  those  surrounding  the  hyaloid  artery.  These 
appear  to  be  the  remains  of  obliterated  vessels. 

The  choroid  is  normal — the  chromatophores  are  just 
beginning  to  develop  pigment  granules. 

The  posterior  part  of  the  retina  is  normal,  but  I  could 
not  find  any  trace  of  a  fovea,  though  the  characteristics  of 
the  macular  region  are  well-marked. 


PLATE    XVI. 

Illustrates  Mr.   E.  Affleck    Greeves's    paper  on  Two  Cases  of 
Microphthalmia  "(p.  289). 

Fig.  1. — Case  I. — Vertical  section  at  the  level  of  the  centre  of  one  of 
the  tongue-like  processes  of  retina  on  the  ciliary  body.  The  retina  here 
ends  a  little  behind  the  ciliary  processes. 

Fig.  2. — Case  II. — Horizontal  section  above  the  centre  of  the  globe. 
a  marks  the  position  of  the  shrunken  lens  capsule,  with  pigment 
epithelium  behind  ;  r  is  the  folded  detached  retina  ;  c,  a  retinal  cyst. 

Fig.  3. — Case  II. — Horizontal  section  through  the  globe  at  the  level 
of  the  pupil,  a,  bony  spicule  inside  lens  capsule  ;  b,  bone  in  vitreous ;  c, 
folded  unpigmented  epithelium  of  ciliary  processes. 
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Save  for   the    presence    of    the   abnormal    vessels,    the 
papilla  and  optic  nerve  are  normal. 

Remarks. 

In  all  the  cases  of  persistence  of  the  posterior 
vascular  sheath  of  the  lens  which  have  been  examined 
pathologically,  there  has  been  one  point  in  common,  i.  e. 
imperfect  development  of  the  posterior  capsule  of  the 
lens,  and  the  present  case  is  no  exception  to  the  rule. 

According  to  Salzmann,  who  quotes  the  work  of  Len- 
hossek  and  von  Szily,  the  cells  of  the  lens  vesicle  contri- 
bute to  the  make-up  of  the  primitive  vitreous  and  influence 
the  development  of  the  latter  up  to  the  time  when  they 
are  shut  off  by  the  formation  of  a  capsule  by  the  posterior 
cells.  It  seems  not  improbable  that  the  primary  defect 
in  a  case  like  the  present  one  is  in  the  cells  which  ought 
to  produce  the  posterior  capsule,  and  that  since  the  latter 
fails  to  develop  there  is  nothing  to  determine  the  cutting- 
off  of  the  vitreous  from  the  lens,  and  hence  the  original 
attachment  persists  and  with  it  the  associated  mesoblastic 
vascular  tissue. 

There  are  two  points  specially  worthy  of  notice  in  the 
present  case. 

The  first  is  the  preservation  of  numerous  venous 
channels  leading  from  the  posterior  vascular  sheath  to  the 
vessels  of  the  iris  stroma,  as  well  as  the  persistence  of 
a  pupillary  membrane  consisting  of  actual  vessels  which 
still  carry  blood.  All  these  vessels  are,  of  course,  merely 
the  remnants  of  the  f cetal  circumlental  circulation.  Some 
doubt  has  been  expressed  as  to  how  the  return  of  blood 
takes  place  in  cases  of  a  persistent  vascular  lens  sheath 
associated  with  a  patent  hyaloid  artery.  Velhagen 
actually  suggested  that  diapedesis  of  the  blood-corpuscles 
might  take  place  through  the  vessel-walls,  and  that  these 
corpuscles  might  eventually  find  their  way  into  the  vessels 
of  the  ciliary  processes.  No  actual  continuity  of  the 
vessels  of  the  sheath  with   those    of   the  ciliary  processe 
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lias  ever  been  found,  but  in  a  case  which  I  reported  some 
time  ago  I  was  able  to  trace,  by  means  of  serial  sections, 
a  single  vein  which  passed  forwards  from  the  persistent 
posterior  vascular  sheath  to  join  the  stroma  of  the  iris  ;  in 
the  present  case  there  were  many  such  vessels. 

The  second  point  is  the  occurrence  of  forward  prolonga- 
tions of  fully-developed  retina  on  the  cilia^  body.  An 
exactly  similar  condition  has  not,  so  far  as  I  know,  been 
recorded.  The  nearest  approach  to  this  is  in  a  case  of 
congenital  anterior  staphyloma  reported  by  Coats.  In 
another  case  reported  by  this  author,  one  of  microphthalmia, 
islands  of  embryonic  retina  occurred  on  the  pars  plana  of 
the  ciliary  body.  No  islands  were  present  in  the  case 
under  discussion — all  the  prolongations  were  attached  to 
the  retina  posteriorly. 

According  to  Schultze  (quoted  by  Salzmann)  the  ciliary 
body  at  first  consists  only  of  the  folded  part  or  corona 
ciliaris,  and  the  border  of  the  retina  lies  at  the  posterior 
ends  of  the  ciliary  processes  and  sends  short  extensions 
into  the  ciliary  valleys.  The  ciliary  muscle  extends  far 
behind  this  border.  Then  a  shifting  back  of  the  retina 
occurs  until  it  reaches  the  posterior  end  of  the  ciliary 
muscle,  and  the  original  projections  of  the  retina  become 
drawn  out  into  the  sharp  teeth  of  the  ora  serrata. 

In  the  present  case,  this  shifting  back  has  failed  to  take 
place  in  parts,  viz.,  where  there  are  retinal  prolongations 
on  the  ciliary  body. 

The  view  that  the  process  is  one  of  shifting  and  not  a  trans- 
formation of  what  was  once  ciliary  epithelium  into  retina  is 
supported  by  the  fact  that  in  the  present  case  the  vitreous 
attachment  has  shifted  its  position  along  with  the  retina. 

The  presence  of  comparatively  dense  nucleated  branching 
fibrils  in  the  delicate  fibrous  reticulum  of  the  vitreous  is  an 
interesting  point.  Wolfrum,  who,  with  most  other  modern 
authorities,  regards  the  vitreous  body  as  of  opiblastic  origin, 
describes  a  system  of  fibres  in  the  foetal  vitreous  which  are 
connected  willi  the  endothelium  of  the  blood-vessels,  and 
which    disappear    at    the    same    time   as    the  vessels.       It 
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seems  not  unlikely  that  some  of  these  mesoblastic  fibres 
may  have  persisted  in  the  present  case,  and  that  these 
are  the  nucleated  branching-  fibres  above  described. 

II. 

In  the  second  case,  the  eye  was  definitely  microphthalmic. 

The  patient  was  aet.  4^-  years,  and,  according  to  her 
mother,  the  right  eye  had  been  much  smaller  than  the 
left  since  birth.  There  was  no  history  of  e}'e  trouble  as  a 
baby.  The  case  was  under  Mr.  Treacher  Collins'  care  at 
Moor  fields. 

The  measurements  of  the  eye,  taken  after  enucleation, 
wore  as  follows  : 

The  globe  measured  11  mm.  in  each  diameter. 

The  cornea  was  markedly  oval  in  a  transverse  direction, 
and  measured  8'5  mm.  horizontally  and  6*5  vertically. 

The  cornea  was  clear,  and  vessels  were  present  in  its 
substance  over  an  area  at  least  a  millimetre  in  width 
round  the  periphery,  except  at  the  outer  part. 

The  anterior  chamber  was  deep,  and  in  what  appeared 
to  be  the  pupillary  area,  there  was  a  white  mass  of  tissue, 
to  which  a  membrane  sloped  from  the  periphery  in  a 
funnel-shaped  manner. 

A  horizontal  section  of  the  eyeball  was  made. 

No  trace  of  a  lens  could  be  seen,  and  the  retina  was 
found  to  be  completely  detached  and  gathered  into  a  mass 
in  the  centre  of  the  eyeball.  What  appeared  to  be  the 
iris  sloped  inwards,  to  become  attached  to  this  mass,  in  the 
centre  of  which  was  a  grain  of  hard  mineral  substance. 

Microscopical  Examination. 

The  corneal  epithelium  is  normal. 

Bowman's  membrane  is  well  formed,  but  it  is  relatively 
shorter  than  normal,  i.e.  ends  farther  from  the  periphery. 

On  the  outer  side  of  the  cornea  there  are  two  sets  of 
abnormal  vessels  : 
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(1)  A  superficial  set,  which  run  immediately  beneath 
the  epithelium,  but  do  not  extend  beyond  the  beginning 
of  Bowman's  membrane,  and  which  form  connections  with 
the  conjunctival  vessels. 

(2)  A  deep  set — limited  to  the  anterior  half  of  the 
substantia  propria,  taking  origin  from  the  anterior  per- 
forating vessels. 

Both  sets  resemble  large  capillaries,  the  walls  consisting 
merely  of  endothelium. 

Descemet's  membrane  and  endothelium  appear  normal. 
The  former  ends  abruptly  at  the  angle  of  the  anterior 
chamber  in  a  dense  mass  of  tissue,  which  resembles  sclera  in 
its  staining  reactions,  and  is  made  up  of  bundles,  the  fibres 
of  which  are  directed  circumferentially.  The  interstices 
between  the  bundles  are  filled  with  endothelium-like  cells. 
This  mass  of  tissue  probably  represents  the  anterior  border 
ring,  which  is  reduced  to  very  small  proportions  in  the 
normal  eye.  The  corneal  endothelium  becomes  continuous 
with  a  layer  of  flattened  cells  on  the  surface  of  this  mass. 
There  is  no  trace  of  a  ligmentum  pectinatium. 

Except  for  the  presence  of  the  ciliary  muscle,  the 
ciliary  body  is  indistinguishable  from  the  iris.  The 
ciliary  muscle  is  lined  by  a  single  layer  of  epithelium, 
exactly  resembling  retinal  pigment  epithelium,  and  in  no 
way  similar  to  the  ordinary  epithelium  of  the  pars  plana. 

The  iris  exhibits  an  anterior  layer  of  delicate  unpig- 
mented  connective-tissue,  containing  vessels,  and  apparently 
representing  stroma. 

At  the  periphery,  the  pigment  epithelium  of  the  iris 
appears  to  become  separated  into  two  layers,  between 
which  lies  a  mass  of  unpigmented  vascular  stroma-like 
tissue.  In  connection  with  the  anterior  of  these  layers  is 
the  elongated  and  distorted  sphincter  muscle.  On  the 
inner  side,  where  the  layers  split,  the  pigment  epithelium 
has  proliferated  into  the  stroma  in  long  tubules. 

The  non-pigmented  epithelium  of  the  ciliary  body  has 
been  dragged  right  away  from  the  pigmented  layer 
towards    tli<>    centre,  and   forms  a   convoluted   and  folded 
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mas*,  which  surrounds  the  pupillary  area.  In  some  parts 
an  appearance  of  rosettes  is  produced  by  a  section  across 
these  convolutions. 

The  lens  is  represented  by  a  shrunken  mass  of  capsule 
lying  in  the  centre  of  the  pupillary  area.  In  the  sections 
which  just  missed  the  pupil  the  extreme  periphery  of  this 
mass  is  seen,  and  this  appears  to  be  l}Ting  in  the  centre 
of  vascular  connective-tissue,  which  is  continuous  with  the 
stroma  layer  of  the  iris.  A  continuous  layer  of  pigment 
epithelium  lies  behind  the  lens  mass  (PI.  XVI,  fig.  2).  In 
the  centre  of  the  pupil,  where  the  lens  mass  is  largest, 
some  delicate  iris-like  tissue  still  passes  in  front  of  the  pupil. 
There  are  a  few  scattered  and  degenerate  looking  nuclei 
inside  the  capsule  as  well  as  some  masses  of  calcareous 
deposit,  and  in  the  immediate  centre  there  is  a  small 
spicule  of  bone. 

The  choroid  is  thick — its  vessels  are  embedded  in 
dense  fibrous  tissue.  There  are  comparatively  scanty 
chromatophores,  and  these  are  lightly  pigmented.  A  few 
scattered  collections  of  leucocytes  are  present.  A  layer 
of  irregular  hyaline  tissue  is  present  beneath  the  pigment 
epithelium,  but  there  is  no  definite  Bruch's  membrane, 
nor  is  there  a  proper  chorio-capillaris.  The  retina  is 
completely  detached,  and  numerous  large  colloid  bodies 
project  into  the  subretinal  space.  A  group  of  these  is 
present  on  the  posterior  surface  of  the  iris,  almost  as  far 
in   as   the   edge  of  the   sphincter  muscle. 

The  subretinal  space  is  occupied  by  a  granular  coagulum 
in  which  there  is  a  number  of  free  large  rounded  cells 
loaded  with  pigment  granules.  Whether  these  are  derived 
from  the  pigment  epithelium  or  whether  they  are 
phagocytic  leucocytes,  it  is  impossible  to  say. 

The  retina  together  with  the  tissue  which  represents  the 
vitreous,  form  a  solid  mass  in  the  centre  of  the  globe.  All 
the  retinal  layers  can  be  made  out — even  the  rods  and 
cones  in  a  few  places — the  latter  have  a  curious  swollen 
appearance. 

The  optic  nerve  is,  of  course,  condensed  and  atvophic, 
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but  it  contains  nerve  fibres,  and  the  central  vessels  are 
patent.  The  outer  parts  of  the  retina  are  in  places  invaded 
by  the  pigment  epithelium,  and  calcareous  deposits  have 
been  laid  down  in  several  places.      A  large  retinal  cyst  is 

present. 

The  vitreous  body  is  represented  by  a  dense  core  of 
hyaline  fibrous  tissue  containing  large  vessels,  and 
embracing  the  lens  capsule  posteriorly.  The  vessels  which 
run  into  the  substance  of  the  retina  are  surrounded  by  a 
collar  of  similar  tissue.  A  large  mass  of  bone  is  present 
in  the  centre  of  the  vitreous,  it  can  be  seen  to  have  formed 
round  one  of  the  larger  vessels.  The  vessels  are  both 
arterial  and  venous.  They  pass  to  the  inner  side  of  the 
lens,  and  anastomose  with  the  vessels  in  the  stroma  of  the 

iris. 

The  sclera  is  dense,  and  its  fibres  have  an  irregular 
appearance,  as  though  a  general  shrinking  of  the  globe 
had  taken  place. 

Remarks. 

That  an  arrest  of  development  took  place  in  this  eye 
during  foetal  life  there  can  be  little  doubt,  but  at  the 
same  time  it  is  impossible  to  assign  all  the  pathological 
changes  just  described  merely  to  arrested  development. 
Degenerative  changes,  for  instance,  have  certainly  been 
superadded,  but  it  is  a  question  whether  mere  degenerative 
changes  occurring  in  a  mal-developed  eye  could  possibly 
account  for  all  these  pathological  appearances.  Is  it  not 
more  probable  that  some  form  of  intra-uterine  inflamma- 
tion is  at  the  root  of  the  matter,  and  has  given  rise  not 
only  to  the  arrest  of  development,  but  to  the  other  changes 
as  well  ?  In  my  opinion  this  is  the  most  likely  hypothesis. 
but  before  giving  reasons  lor  this  opinion,  T  will  briefly 
deal  with  the  indications  of  arrested  development. 

There  is  no  trace  of  lens  substance,  but  a  well-formed 
capsule  is  present,  which  must,  however,  he  incomplete; 
otherwise    done    formation    in    its  interior  would  have  been 
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impossible.  The  absence  of  lens  substance  and  the 
imperfect  capsule  point  to  a  complete  destruction  of  the 
posterior  cells  of  the  lens  vesicle  before  either  capsule  or 
lens  fibres  could  be  formed  from  them. 

The  lens  capsule  is  completely  surrounded  by  mesoblastic 
tissue,  which  no  doubt  represents  a  persistent  vascular 
lens  sheath,  modified  owing  to  non-development  of  the  lens. 

The  vitreous  body  is  non-existent,  its  place  being  taken 
by  dense  vascular  fibrous  tissue,  the  vessels  of  which  are 
continuous  with  those  of  the  lens  sheath. 

On  the  other  hand,  full  development  of  the  choroid, 
retina,  and  optic  nerve  has  taken  place. 

The  following  considerations  point  to  an  inflammatoiy 
process  as  the  primary  cause  of  the  condition  : 

In  the  first  place,  the  cornea  is  vascularised.  Though 
it  was  at  one  time  believed  that  the  foetal  cornea  is 
completely  vascularised,  more  recent  embryological 
research  has  shown  this  view  to  be  incorrect,  and  that  the 
vessels  which  normally  occur  in  the  foetal  cornea  are  strictly 
limited  to  the  neighbourhood  of  the  limbus,  as  in  the  adult 
cornea  (Camill  Hirsch).  Any  vascularisation  of  the  cornea, 
then,  in  the  foetus  as  in  the  adult,  points  to  an  inflammatory 
process  having  taken  place. 

Again,  the  shrunken  condition  of  the  detached  retina, 
with  dragging  inwards  of  the  ciliary  epithelium,  closely 
resembles  that  found  in  an  eye  where  contraction  of  organ- 
ised inflammatory  tissue  in  the  vitreous  has  occurred,  the 
difference  in  the  present  case  being  that  the  dragging 
process  occurred  in  foetal  life  before  the  two  layers  of  ciliary 
epithelium  became  adherent,  and  consequently  the  super- 
ficial layer  has  been  dragged  inwards,  leaving  the  deep 
pigmented  layer  in  situ. 

Indeed  it  is  difficult  to  account  for  the  detached  and 
shrunken  condition  of  the  retina  unless  some  active  agent 
such  as  contracting  inflammatory  tissue  were  at  work. 

Again,  the  thickening  of  the  sclera  and  irregularity  of 
its  fibres  point  to  an  active  shrinkage  rather  than  a  failure 
to  grow. 
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The  process  of  ossification  in  an  adult  eye  is  commonly 
the  sequel  to  a  chronic  inflammation,  but  on  the  other  hand 
the  possibility  of  its  occurrence  as  a  purely  degenerative 
change  must  be  admitted. 

Bone  was  found  in  the  choroid  of  a  microphthalmia  eye 
with  retinal  cyst  reported  by  Treacher  Collins  and  Rolston, 
but  it  is  certainly  uncommon  in  cases  of  this  nature. 

If  we  admit  the  possibility  of  an  intra-uterine  inflam- 
mation in  the  present  case,  it  must  have  been  of  endogenous 
origin,  as  there  is  no  evidence  of  perforation  of  the  cornea 
having  taken  place.  It  was  not  of  the  nature  of  a  primary 
choroiditis,  as  the  choroid  is  singularly  free  from  patho- 
logical change.  The  process  must  rather  have  been  of 
the  same  nature  as  that  which  gives  rise  to  a  pseudo-glioma 
in  the  infant  eye,  in  which  exudates  are  poured  into  the 
vitreous  from  the  vessels  of  the  ciliary  body  or  retina,  to 
become  eventually  organised  thus  causing  shrinking  of 
the  globe. 
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2.   Congenital  malformation   of  the  optic  due. 
By  Leslie  Paton. 

H.  W— ,  set.  16  years. 

There  is  a  large  very  white  coloboma  extending 
upwards  from  the  point  of  emergence  of  the  retinal 
vessels.  At  the  lower  part  the  vessels  are  veiled  by  an 
olive-greyish  discoloration  and  there  is  no  sign  of  normal 
nerve  structure  in  any  part  of  the  white  area.  To  the 
outer  side  of  the  disc  there  are  some  patches  of  pig- 
mentary choroidal  disturbance,  but  these  are  not  extensive. 
The  case  has  been  under  observation  for  ten  years  and 
has  not  altered  at  all  in  the  time.  Vision  nil.  Left 
pupil  shows  no  reaction  to  light. 

The  sketch  shown  was  made  about  six  years  ago. 

(Curd  specimen.) 


3.  A  case  of  congenital  partial  ophthalmoplegia. 
By  F.   A.  Juler. 

Leslie  H — ,  aet.  8. 

The  patient's  mother  says  that  the  left  eye  has  looked 
"  curious  "  since  birth. 

The  left  eye  has  no  power  of  lateral  movement,  and 
does  not  rotate,  but  vertical  movements  are  as  extensive 
as  normal.  The  right  eye  shows  normal  range  of  motion 
except  for  slight  weakness  of  abduction. 

On  looking  to  the  right,  the  left  eye  turns  upward  and 
there  is  slight  retraction  of  this  eye. 

Both  pupils  react  to  light,  but  contraction  in  the  left 
eye  is  not  well  maintained. 

Both    eyes    are    hypermetropic    to    the    extent    of    five 
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dioptres,  with  slight  astigmatism  j  with  correction  R.V.  = 
A  partly.  L.V.  <  6-0.  The  fundi  show  slight  hyperemia 
of  both  discs.  Dr.  Hawthorne  kindly  examined  the 
child  and  could  find  no  evidence  of  organic  disease  of 
the  nervous  system  apart  from  the  ocular  conditions. 

(Card  specimen.) 
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J.  Irido-sclerotumy  in  glaucoma. 
By  G.  Brooksbank  James. 

Me.  President  and  Gentlemen, — My  practical  interest 
in  the  new  methods  of  operating  in  cases  of  glaucoma 
dates  back  to  the  early  period  of  the  year  1909,  and  as 
the  procedure  I  then  adopted,  though  since  somewhat 
modified,  has  not  undergone  any  essential  change  up  to 
the  present  time,  and  has  proved  very  satisfactory  in  its 
results,  I  venture  to  bring  it  again  before  the  notice  of 
this  Society. 

At  the  time  I  speak  of,  i.  e.  the  early  part  of  the  year 
1909,  I  was  much  interested  in  the  recent  work  of 
Prof.  Lagrange  in  this  department.  He  had  proved  that 
it  was  possible  to  obtain  a  filtering  wound  without  the 
inclusion  of  iris  tissue.  I  had  not  up  to  that  time  seen 
such  a  wound  produced  ;  but  it  was  obvious  at  the  same 
time  that  the  results  were  uncertain,  and  that  it  was 
somewhat  difficult  to  carry  out  the  well-known  details  of 
his  operation  with  the  desired  accuracy.  For  some  time 
previous  to  this,  I  had  been  desirous  of  devising  a 
method  by  which  the  anterior  chamber  of  the  eye  might 
be  more  slowly  evacuated  than  is  ordinarily  the  case, 
when  one  uses  a  keratoine  or  Graefe  knife  when  making 
the  usual  section  ;  and  it  seemed  to  me  that  these  two 
problems,  i.  e.  the  slow  evacuation  of  the  anterior 
chamber  and  the  production  of  a  filtering  wound,  might 
be  more  certainly  attained  (1)  by  turning  down  a  large 
conjunctival    flap  to    the    limbu.s     or    beyond   it  ;    (2)    by 
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making  the    incision    gradually    from    without   by    paring 
through    the  tissues   with    a   Graefe    knife    until   aqueous 
oozed  from   the  eye  or   the  iris  presented  in  the  wound  : 
(3)   the   mode  of   removing  scleral   tissue  could    then    be 
considered  and  modified  according  to  indications  after  an 
iridectomy    had    been     performed.       In    April,     1909,    I 
operated   upon   my  first    case,  one    of    chronic   glaucoma. 
I  turned  down   a  large  conjunctival  flap  similar  in  shape, 
but  rather  wider  than  that   now  used  in  the  operation  of 
corneo-scleral  trephining,  but  on  this   occasion  the  lateral 
extremities     of    the    conjunctival     incision    were    carried 
nearly  to  the  liinbus,  a  fault  which  I  very  early  corrected. 
The    method    being  new   to    me,  I    was  somewhat    appre- 
hensive   of  failing  to  enter  the  anterior  chamber   by  not 
going    sufficiently    far    forward    from     the     limbus,    and 
accordingly  I  stripped  the   conjunctiva  forward  from  the 
limbus  to  such   a  degree  as  to  produce  some  very  definite 
oedema    of    the    cornea    at    the    upper    part.       Curiously 
enough,    on    this   first  occasion,    I  did   not,    as  on  several 
other  occasions,    button-hole    the    conjunctival    flap.      (In 
the  series  of  cases  immediately  following  this  I  was  less 
anxious  as  to  iris  complications  and  made   my  incision  at 
the  limbus  or  just  behind  it.)      With  the  flap  turned  well 
down    over    the    cornea,    I   made    an    incision,    gradually 
paring  through  the  corneal  tissues  until  the   iris  appeared 
in  the  wound  first  as  a  nodule   then   as  a  fold  throughout 
its  length,  the  tension  being  high.      The   fold  was  seized, 
the  aqueous  allowed  gradually  to  escape,  and  an  iridectomy 
performed.      I  then    removed    a    crescentic   piece    of   the 
sclera  from   the  upper   margin    of  the  wound  with  curved 
scissors.      This  was  not   easy,  and   would  have   been   still 
more  difficult  if  I  had  not  gone   so  far  forward  in  making 
the  incision.      The  result  was  more   than  satisfactory,  the 
patient    retaining    his   vision    and    the    disease   becoming 
arrested.      Since  that  occasion  J  have   always  operated  in 
all    cases    of    glaucoma    by    turning    down    a    large    con- 
junctival flap  and  making  the  incision   From  without  in  the 
gradual  way  described,  and   have   never  used   a  keratoine 
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for  this  purpose.  I  would  refer  to  some  remarks  made 
on  June  10th,  1909,  at  a  meeting  of  the  Ophthalmological 
Society,  in  which  the  operation  of  Lagrange  was  dis- 
cussed ;  to  cases  shown  in  October  of  that  year  before 
the  Society ;  to  a  paper  read  before  the  Society  in 
July,  1912.  With  regard  to  this  last  paper,  I  discovered 
a  few  days  ego  that  the  editor  of  the  Ophthalmoscope 
had  favoured  me  with  some  not  very  benevolent  criticism 
on  the  subject.  He  somewhat  contemptuously  dismissed 
it  as  Gayet's  operation.  Now  Gayet's  operation  was 
practised  by  that  surgeon  in  cases  where  it  was  difficult 
or  impossible  to  pass  a  knife  across  the  anterior  chamber. 
It  was  performed  by  cutting  or  sawing  through  the  con- 
junctiva and  underlying  structures  close  to  the  limbus 
until  the  anterior  chamber  was  reached.  There  are 
only  two  ways  of  making  an  incision  through  the  tunics 
of  the  globe — one  by  cutting  from  without  inward  ; 
the  other  by  piercing*  the  tunics  with  a  lance-shaped 
knife  and  cutting  from  within  outward.  Of  these  two 
methods  the  former,  one  would  think,  had  been  prac- 
tised before  the  time  of  Gayet.  It  would  almost 
appear  the  most  natural  way  of  entering  the  eyeball. 
However  that  may  be,  I  am  quite  content  to  leave  to  the 
judgment  of  the  Society  the  question  of  whether  a  pro- 
cedure such  as  I  have  described,  which  entails  the 
reflection  of  a  large  conjunctival  flap,  and  the  removal  of 
a  piece  of  corneo-scleral  tissue  from  the  margins  of  the 
wound,  a  method  which  was  to  be  applied  to  all  cases  of 
glaucoma  and  not  to  special  cases,  and  in  which  one  of 
the  most  important  features  was  the  slow  evacuation  of 
the  aqueous  humour,  should  be  described  as  Gayet's 
operation. 

To  return  to  my  subject.  My  practice  for  some  eighteen 
months  was  either  to  do  a  sclerectomy  by  means  of  a 
punch  or  scissors,  after,  in  all  cases,  an  iridectomy,  or  to 
isolate  a  thin  strip  of  corneo-scleral  tissue  from  its  blood- 
supply  throughout  the  length  of  the  wound.  Some  very 
pretty  filtering  scars  were  obtained  in  the  latter  way,  and 
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could  one  always  rely  on  their  formation  one  would  be 
content.  But,  in  several  cases,  the  little  chinks  thus 
produced  became  bridged  across  by  tissue,  and  the  wounds 
ceased  to  filter  after  the  lapse  of  even  two  years.  About 
three  and  a  half  years  ago  I  gave  up  the  actual  removal 
of  scleral  or  corneal  tissue,  and  turned  a  small  piece  of 
tissue  over  the  upper  margin  or  at  one  angle  of  the  wound. 
My  object  in  this  was  to  evert  a  portion  of  Decemet's 
membrane.  The  little  tag  thus  everted  was  kept  in 
position  by  the  large  conjunctival  flap,  when  this  was 
replaced.  I  will  describe  the  exact  details  of  this  method 
of  operating,  which  I  adhere  to  at  the  present  time,  as  I 
have  found  that  they  appear  to  others  somewhat  difficult 
to  follow.  The  eye  is  first  anaesthetised  locally  with 
cocaine,  4  per  cent.,  and  adrenalin  chloride,  1  in  1000,  is 
also  used  as  a  haemostatic  throughout  the  operation.  In 
cases  of  acute  glaucoma,  I  inject  ^  gr.  to  -^  gr.  of  morphia 
hypodermically  one  hour  before  operating,  and  have 
operated  upon  some  very  acute  cases  without  general 
anaesthesia  by  taking  this  precaution.  The  large  con- 
junctival flap  is  reflected  down,  care  being  exercised  only 
to  pick  up  the  most  superficial  portion  of  this  membrane. 
The  reflection  of  the  membrane  is  continued  on  to  the 
cornea,  so  as  to  expose  a  small  portion  of  the  upper  margin 
of  the  latter.  A  horizontal  incision  is  then  made  close  up 
to  the  conjunctival  reflection,  the  conjunctival  flap  being- 
drawn  forward.  A  second  incision  starts  behind  this, 
beginning  at  one  extremity  of  it  and  passing  along  the 
limbus,  slightly  diverging  from  the  first  incision  and  at  its 
extremity  being  placed  slightly  in  scleral  tissue.  If  the 
case  is  one  of  acute  glaucoma,  with  no  history  of  prodo- 
mata,  I  content  myself  with  a  single  incision  made  exactly 
at  the  limbus,  which  is  gradually  deepened  with  the 
Graefe  knife,  the  iris  presenting  itself  and  being  excised 
without  it  being  necessary  to  enter  the  anterior  chamber 
with  forceps.  In  such  cases  I  perform  a  full  iridectomy, 
but  do  not  excise  or  reflect  any  corneo-scleral  tissue.  If 
the   case   is  a  doubtful   or  a  chronic   one,  and    there  is  a 
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possibility  of  the  iris  being  more  adherent  to  the  cornea, 
I  make  the  two  incisions  previously  described  by  first 
outlining  them  with  the  Graefe,  Stilling,  or  Desmarre's 
knife.  Then  deepen  the  central  part  of  the  anterior  incision 
with  the  point  of  the  Graefe,  allow  the  aqueous  to  escape 
slowly.  Introduce  the  Stilling  knife  into  the  opening, 
enlarge  the  anterior  incision  until  it  is  about  4£  mm.  in 
length.  The  tip  of  the  repositor  is  then  slid  under  the 
upper  margin  of  the  wound  to  free  it  from  a  possible 
adhesion  of  the  iris.  The  central  part  of  the  upper  margin 
of  the  wound  is  then  seized  with  fine  straight  forceps,  the 
globe  being  thus  gently  raised  and   steadied   without   any 

Fig.  27. 


backward  pressure  being  exerted.  With  the  tip  of  the 
Graefe  knife  the  little  wedge  of  corneo-scleral  tissue  can 
now  be  separated  and  turned  out  at  one  angle  of  the 
wound,  the  hold  with  the  forceps  ensuring  that  the 
whole  thickness  of  the  tag  is  displaced  and  the  proceeding 
having  been  already  facilitated  by,  previously,  as  stated, 
outlining  the  incision  to  some  depth.  A  moderate  iridec- 
tomy is  then  performed  and  the  conjunctival  flap  replaced. 
In  my  first  case  I  used  a  suture,  but  soon  found  it 
unnecessary.  The  flap  should  be  carefully  stroked  back 
with  the  repositor  again  after  the  speculum  has  been 
removed . 

I  will  not  trouble  the  Society  by  referring  to  the 
actual  details  of  cases  operated  upon  during  the  last  few 
years.  They  must  number,  including  Mr.  Hosford's  cases, 
between  200  and  300.      Since    adopting  the  method  last 
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described,  I  have  almost  always  succeeded  in  producing 
a  filtering  wound.  During  the  period  since  1909  I  have 
lost  two  eyes,  both  bad  cases,  one  in  which  vitreous  was 
lost  through  the  fault  of  going  too  far  back ;  in  the  other 
pain  and  tension  returned,  and  there  being  no  prospect 
of  useful  vision,  the  eye  was  removed  soon  after.  I 
have  also  operated  on  two  eyes  which  were  in  a  hopeless 
condition  from  hemorrhagic  glaucoma.  The  proceeding 
relieved  the  tension  in  one  case  and  the  eye  was  not 
removed,  which  would  have  been  necessary  otherwise.  In 
the  second  case  the  tension  remained  raised,  but  the 
patient  preferred  not  to  have  enucleation.  Iris  complica- 
tions have  been  conspicuous  by  their  absence,  only  one* 
slight  adhesion  having  occurred  throughout  my  list,  and  I 
believe  this  is  the  same  with  regard  to  Mr.  Hosford's 
cases.  In  conclusion,  I  would  point  out  the  advantages 
which  may  be  claimed  for  this  method. 

(1)  The  large  conjunctival  flap  protects  to  a  con- 
siderable extent  from  infection,  and,  of  course,  is  necessary 
for  satisfactory  filtration. 

(2)  The  nitration  occupies  the  whole  length  of  the 
wound  and  there  is  no  tendency  to  the  formation  of  a 
single  bladder  which  may  become  tense  and  rupture. 

(3)  The  perpendicular  edges  of  the  incision  allow  the 
pillars  of  the  iris  to  fall  away  so  easily  after  the  iridectomy 
that  there  is  very  seldom  any  entanglement. 

(4)  The  slow  manner  in  which  the  aqueous  is  allowed 
to  escape  is  an  important  point  as  regards  the  integrity  of 
the  eye. 

(5)  Perhaps  a  minor  but  still  important  feature  is  the 
control  which  the  operator  is  enabled  to  maintain  over  the 
patient  throughout. 

No  special  instruments  are  required.  It  is  convenient  to 
have  one's  old  Graefe's  ground  down  until  they  are  very 
short.  A  Stilling  knife  is  usually  used  ns  the  secondary 
knife,  but  ;i  slightly  convex  edge  as  in  the  Desmarre's  is 
of  advantage  in  outlining  the  incision  and  keeping  in 
the  groove  which   the  oozing  of  blood  sometimes    makes 
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rather  difficult.  The  tag  of  tissue  may  also  be  cut  and 
turned  out  from  the  anterior  margin  of  the  wound,  and 
this  is  somewhat  easier  to  do,  but  on  the  other  hand,  in  a 
long  series  of  cases  it  is  not  quite  so  safe  if  the  iris  is 
adherent  far  forward. 

Lieut.-Col.  Elliot  congratulated  Mr.  Brooksbank  James 
on  his  paper,  and  desired  to  point  out  two  things.  The 
principles  of  the  operation  were  the  important  matter  ;  the 
exact  method  of  carrying  out  details  was  of  comparatively 
slight  importance.  Mr.  Brooksbank  James  had  clearly 
pointed  out  the  correct  principles,  which  to  his,  the 
speaker's,  mind  were  :  (1)  To  aim  at  making  a  foreign- 
body-free  fistula,  and  (2)  to  carry  that  fistula  as  far 
forwards  as  possible.  The  operation  called  by  Mr.  James 
a  sclerotomy,  seemed  to  the  speaker  to  be  very  nearly  a 
sclerectomy. 


2.  Clinical  proof  of  the  venous  level  of  the  intra-ocular 
pressure  and  a  method  of  estimating  the  arterial 
diastolic  pressure  in  the  eye  and  its  clinical  sig- 
nificance. 

By  Thomson  Henderson. 

In  the  following  communication  I  propose,  firstly,  to 
bring  forward  clinical  proof  of  the  venous  level  of  the 
intra-ocular  pressure,  and  secondly,  to  describe  a  method 
of  estimating  the  arterial  diastolic  pressure  in  the  eye,  and 
briefly  to  note  its  clinical  significance. 

Heretofore  in  maintaining  that  the  intra-ocular  pressure 
was  not  dependent  on  intra-ocular  volume,  but  that 
it  stands  at  the  same  level  as  the  venous  pressure 
within  the  eye,  one  was  only  able  to  support  one's  con- 
tention by  analogy  with  the  cerebral  pressure.  Now, 
however,  I  am  able  to  bring  forward  definite  clinical  proof 
in  support  of  this  view. 
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As  the  volumetric  conception  of  the  intra-ocular  pressure 
has  become  part  and  parcel  of  recognised  ophthalmological 
dogma  I  must  be  excused  if,  instead  of  proceeding  at  once 
to  describe  the  clinical  evidence,  I  once  more  recapitulate 
my  arguments,  for  they  are  essential  for  the  due 
appreciation  of  the  phenomena  about  to  be  described. 

I  would  again  therefore  remind  you  that  : 

(1)  Fluids  are  incompressible,  transmit  pressure  equally 
in  all  directions  and  tend  always  to  lie  at  the  lowest 
attainable  hydrostatic  level. 

(2)  Veins  represent  an  elastic  and  not  a  rigid  system 
of  tubes,  with  venous  pressure  as  the  lowest  circulatory 
pressure. 

(3)  In  the  eye  the  lowest  circulatory  pressure  is 
naturally  that  within  the  veins  as  they  are  about  to  pass 
out  of  the  eye.  This  one  may  characterise  as  venous  exit 
pressure.  Of  these  points  of  venous  exit  the  most  im- 
portant are,  (a)  Schlemm's  canal  ;  (b)  Venae  vorticosae, 
crossing  the  supra-choroidal  space,  and  (c)  the  central 
retinal  veins  at  the  disc. 

From  the  above  statement  of  facts  it  follows  that  in  the 
closed  corneo-scleral  envelope  the  intra-ocular  fluid  contents 
must  lie  at  venous  exit  pressure,  because  this  is  the  lowest 
attainable  pressure  of  the  intra-ocular  circulation.  In 
other  words,  as  veins  are  elastic  and  not  rigid  tubes,  if  the 
intra-ocular  pressure  were  greater  than  the  venous 
pressure  then  the  veins  at  their  points  of  exit  would  be 
compressed. 

The  truth  of  this  last  assertion  can  be  put  to  clinical 
proof  by  anyone  who  can  make  use  of  an  ophthalmoscope. 
The  procedure  is  very  simple.  All  that  is  necessary  is 
to  observe  by  the  direct  method  the  most  proximal  portion 
of  the  central  retinal  vein  at  the  disc  and  note  the  changes 
which  take  place  in  its  lumen  as  one  touches  the  eyelids, 
in  the  region  «»t'  the  external  canthus,  with  the  tip  of  the 
forefinger  of  the  disengaged  hand.  One  will  then  note 
that  the  moment  the  finger  tip  touches  the  lid,  the  lumen 
of  the  proximal    portion  of    the  vein    becomes    constricted 
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and  will  remain  so  till  the    finger  is    removed,   when    the 
vessel  at  once  resumes  its  normal  diameter. 

Two  details  must  be  observed  to  elicit  this  phenomenon 
successfully,  firstly,  the  finger  must  not  be  placed  on  the 
lid  before  the  disc  is  sighted,  and  secondly,  no  pressure 
must  be  exerted.  The  phenomenon  is  such  an  extremely 
delicate  one  that  the  mere  application,  and  nothing  more, 
of  the  finger  tip  anywhere  on  the  lids  will  at  once  produce 
it,  and  hence,  if  the  finger  is  already  in  position  before  the 
veins  are  under  observation,  it  will  be  missed,  as  the  veins 
will  be  already  constricted. 

The  prompt  response  of  the  retinal  veins  to  such  a 
minimum  pressure,  transmitted  through  the  eyelid  to  the 
globe,  proves  how  exquisitely  balanced  are  the  intra-ocular 
pressure  and  the  intra-venous  pressure  at  the  points  of 
venous  exit.  I  advisedly  say  the  points  of  venous  exit, 
for  although  the  exit  of  the  central  retinal  vein  is  alone 
open  to  inspection,  yet  the  venous  pressure  phenomenon 
visible  at  the  disc  must  likewise  take  place  simultaneously 
at  every  other  point  of  venous  exit  in  the  eye,  including 
the  venas  vorticosaa  and  Schlemm's  canal. 

It  is  self-evident  that  the  vena3  vorticosae,  as  they  pierce 
the  sclera,  are  points  of  venous  exit  with  venous  exit 
pressure,  while  as  regards  Schlemm's  canal,  it  likewise, 
from  its  position  as  well  as  from  its  venous  connections, 
receiving,  as  it  does,  numerous  efferent  veins  and  sending 
out  equally  numerous  efferent  veins  perforating  the  sclera, 
constitutes  a  similar  point  of  venous  exit  with  corre- 
sponding venous  exit  pressure.  It  is  important  to  note  in 
this  connection  that  the  walls  of  Schlemm's  canal  are 
composed  merely  of  a  single  layer  of  endothelium,  and  thus 
are  very  considerably  thinner  than  those  of  the  retinal  veins. 
The  use  of  an  electric  self-illuminating  ophthalmoscope 
(I  use  the  Morton-Inskeep  instrument)  simplifies  the 
observation  of  the  phenomenon  very  considerably.  As 
one  gains  experience  in  making  the  necessary  manoeuvres 
it  will  be  surprising  to  note  what  an  extremely  light 
touch    will    produce    the   pressure   response — a   touch,  in 
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fact,  so  light  that  unless  one  were  actually  observing  the 
conditions  at  the  disc  one  could  hardly  believe  it  possible 
for  such  a  slight  pressure  to  be  transmitted  through  the 
eyelid  at  all,  far  less  cause  the  phenomenon  under  con- 
sideration. 

The  most  suitable  cases  for  observing  the  venous 
pressure  phenomenon  are  those  with  physiological  cupping 
of  the  disc,  in  which  the  vein  can  be  traced  till  it  dis- 
appears through  the  lamina  cribrosa.  The  venous  exit 
is,  in  fact,  visible,  which  is  not  the  case  when  the 
physiological  cupping  is  absent. 

The  extreme  lightness  of  touch,  which  will  cause  con- 
striction of  the  retinal  venous  exit,  gives  one  an  important 
indication  of  the  level  of  the  intra-ocular  pressure,  giving 
us,  in  short,  the  requisite  visible  proof  that  the  intra- 
ocular pressure  is  in  equipoise  with  the  venous  exit 
pressure.  This  fact,  of  course,  does  not  tell  us  what  the 
level  of  pressure  in  either  case  is. 

The  important  point  is,  however,  that  the  two  pressures 
are  in  perfect  equilibrium,  so  that,  if  the  intra-ocular 
pressure  is  raised  by  digital  pressure,  the  veins  at  their 
points  of  exit  are  constricted,  and  the  venous  exit  pressure 
is  raised  to  the  same  level.  The  two  mount  together, 
and  under  no  circumstances  can  the  former,  i.e.  the  intra- 
ocular pressure,  exceed  the  latter.  As  external  pressure 
on  the.  globe  is  increased  the  venous  pressure  rises  pari 
passu,  first  to  arterial  diastolic  level,  and  finally  to  arterial 
systolic  level.  As  soon  as  this  point  is  reached  the 
intra-ocular  circulation  ceases  altogether. 

I  maintain,  for  reasons  discussed  in  my  book  on 
Glaucoma,  that  the  intra-ocular  pressure  and  the  intra- 
cranial pressure  both  stand  at  the  same  level,  i.e.  about 
10  mm.  llg. 

It  has  been  objected  that  the  tension  one  feels  when 
palpating  the  globe  in  testing  the  intra-ocular  pressure 
clinically  is  very  much  higher  than  what  one  would  expect 
tVom  10  mm.  llg.  It  is  certainly  so,  but  then  one  must 
not  neglect  the  question  of  the  circulation  in  the  eye. 
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When  palpating  the  eyeball  one  is  applying  pressure 
to  the  globe,  and,  therefore,  bringing  about  the  very 
self-same  conditions  which  one  has  just  described,  of 
venous  constriction,  and  simultaneously  raising  of  the 
venous  and  intra-ocular  pressures  by  the  applied  external 
pressure.  One  can  prove  this  fact  clinically  by  observing 
the  disc  in  a  child  or  young  adult  with  an  electric  oph- 
thalmoscope, and  at  the  same  time  testing  the  intra-ocular 
pressure  with  the  fingers  of  the  disengaged  hands.  As 
the  fingers  are  placed  in  position  one  will  at  once  see 
constriction  of  the  venous  exit,  and  then,  as  the  globe  is 
palpated,  one  will  note  how  readily,  especially  in  children, 
an  arterial  "  pressure  pulse,"  such  as  is  typical  in  glau- 
coma, can  be  produced.  This  pressure,  or  collapsing 
pulse,  is  produced  in  consequence  of  the  pressure  within 
the  eye  being  now  greater  than  the  arterial  diastolic 
pressure  of  the  retinal  artery,  and  hence  only  the  arterial 
systolic  wave  can  overcome  it. 

From  this  observation  it  follows  that  the  feeling  of 
tension  imparted  to  the  fingers  is  actually  due  to  the 
pressure  which  they  are  exerting  on  the  globe  whereby 
the  intra-ocular  pressure  is  for  the  time  being  raised 
from  the  level  of  venous  exit  pressure,  as  shown  by  the 
constriction  of  the  retinal  venous  exit,  to  arterial  diastolic 
pressure,  as  now  shown  by  the  collapsing  pulse.  Thus  it 
is  that  while  the  venous  exit  pressure  and  the  intra-ocular 
pressure  may  be  taken  as  standing  at  about  10  mm.  Hg, 
the  tension  felt  when  palpating  the  globe  is  higher  than 
this  as  the  intra-ocular  pressure  is  raised  during  the  act 
of  palpation  towards  arterial  diastolic  level. 

Now  if  instead  of  producing  the  collapsing  pulse  by 
digital  pressure  one  uses  a  pressure  gauge,  such  as 
Messrs.  Weiss  have  made  for  me,  we  can  obtain  an  exact 
index  of  the  height  that  the  arterial  diastolic  pressure  is 
above  the  intra-ocular,  or,  what  is  the  same  thing,  above 
venous  exit  pressure.  In  form  the  instrument  is  just  like 
the  familiar  Geneva  lens  measure, the  disc  being  engravedin 
mm.  Hg.  instead  of  diopters,  and  the  movable  rod  instead 
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of  being  pointed  has  a  small  knob  at  the  end.  This  knob 
is  applied  to  the  lid  between  the  external  canthus  and 
the  orbital  margin.  The  disc  having  then  been  sighted, 
direct  ophthalmoscopy  with  a  self-illuminating  ophthal- 
moscope being  essential,  pressure  is  applied  through  the 
lid  to  the  globe  in  the  region  of  the  equator.  It  is  most 
important  for  correct  readings  that  care  be  taken  that 
the  pressure  be  applied  perpendicularly  to  the  surface  of 
the  globe. 

The  pressure  necessary  to  produce  the  collapsing  arterial 
pulse  is,  in  adults,  between  15  and  25  mm.  Hg.  That  is 
to  say  that  the  arterial  diastolic  pressure  is  only  15  to 
25  mm.  Hg.  above  the  intra-ocular  or  venous  exit 
pressures.  In  school  children  the  collapsing  pulse  is 
elicited  by  the  application  of  a  pressure  between  10  and 
15  mm.  Hg. 

As  is  well  known  the  general  systolic  pressure  varies 
within  considerable  limits  and  I  have  found  the  same 
to  apply  to  the  diastolic  pressure  in  the  eye  and  the 
level  at  which  it  ranges  above  the  intra-ocular  pressure. 
Thus  in  certain  cases  I  have  found  it  to  be  as  high  as 
35  to  40  mm.  Hg.,  a  decidedly  pathological  level  necessita- 
ting medical  treatment.  On  the  other  hand,  in  the 
case  of  a  feeble  old  lady  with  weak  pulse,  I  found  it  as 
low  as  8  mm.  Hg. 

The  fact  that  we  can  thus  measure  in  mm.  Hg.  the 
difference  between  the  intra-ocular  or  venous  exit  pressure 
;iik1  the  arterial  diastolic  pressure  as  shown  by  the  pro- 
duction of  an  arterial  collapsing  pulse,  opens  up,  I  venture 
to  think,  a  useful  field  of  investigation.  To-day,  however, 
I  can  merely  touch  upon  one  aspect  of  it. 

Graefe  long  ago  pointed  out  that  lighter  digital 
pressure  was  required  to  elicit  a  collapsing  pulse  in  an 
eye  with  glaucoma,  or  tending  to  it,  than  in  a  normal  eye. 
\  less  pressure  is  required  in  glaucoma  the  pressure 
gauge  gives  lower  readings  than  in  a  normal  eye,  ex- 
cepting, of  course,  asthenic  cases  as  already  noted  with 
poor  circulation  and  therefore  low  diastolic  pressure. 
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In  brief,  the  principles  of  the  clinical  application  of 
the  pressure  gauge  for  the  determination  of  glaucoma  are 
as  follows  :  One  may  take  it  that  the  diastolic  arterial 
pressure  is  the  same  in  both  eyes  and  therefore  if  a 
pressure  of  20  mm.  Hg.  produces  a  collapsing  pulse  in 
one  eye,  while  a  reading  of  only  12  mm.  Hg.  will  produce 
the  same  result  in  the  other,  the  difference  of  8  mm.  Hg. 
is  due  to  an  existing  increase  of  pressure  in  the  second 
eye.  The  use  of  the  pressure  gauge  thus  makes  it 
possible  to  register  slight  differences  of  pressure  between 
the  two  eyes  in  all  cases  in  which  the  disc  is  visible. 

Time  will  not  permit  me  on  this  occasion  to  elaborate 
or  follow  this  subject  further ;  hence,  to-day  I  have 
preferred  to  emphasise  principles  rather  than  discuss 
details.  In  concluding,  however,  I  would  strongly  com- 
mend to  your  thoughtful  observation  the  behaviour  of  the 
vessels  at  the  disc,  while  the  globe  is  subjected  to  varying 
degrees  of  external  pressure.  In  my  view  the  evidence 
is  conclusive.  The  extreme  lightness  of  touch  which  will 
produce  constriction  of  the  venous  exit  shows  that  the 
intra-ocular  and  intra- venous  pressures  are  in  perfect 
equilibrium,  while  the  production  of  an  arterial  collapsing 
pulse  when  pressure  is  increased,  demonstrates  that  the 
tension  and  sense  of  resistance  which  the  globe  imparts  to 
the  fingers  is  actually  due  to  the  pressure  which  the 
fingers  are  applying  to  the  globe,  whereby  the  intra-ocular 
pressure  is  raised,  for  the  time  being,  from  the  normal 
venous  exit  level  towards  arterial  diastolic  pressure.  The 
difference  between  these  two  levels,  as  measured  with  a 
pressure  gauge,  is,  in  adults,  between  15  and  25  mm.  Hg. 


3.    Chronic  glaucoma,  associated  with   retinitis   of  a   circi- 
nate  type,  and  albuminuria. 

By  Kutson  James. 

ArRS>  C— ,  set.  68   years,  attended  my  out-patient  clinic 
at  West  Ham  Hospital  in  November,  1913. 
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She  was  found  to  be  suffering  from  chronic  glaucoma, 
with  a  very  marked  retinitis  in  the  left  eye,  the  patches, 
which  in  my  opinion  appear  to  be  of  a  degenerative  nature 
rather  than  inflammatory,  being  arranged  along  the  vessels 
so  as  to  form  an  almost  complete  ring  round  the  macula. 
Her  vision  was  R.  ||  and  L.  <  ^%«  The  eyes  had  an 
obviously  glaucomatous  appearance  with  shallow  anterior 
chambers,  and  oval  sluggish  pupils.  The  tension  was  not 
much  raised  in  either  eye,  but  the  left  seemed  the  harder 
of  the  two. 

The  right  disc  was  found  to  be  moderately  cupped,  the 
left  markedly  so  ;  no  haemorrhages  were  seen  in  either 
eye,  and  no  white  patches  in  the  right  eye. 

The  right  field  was  still  fairly  full,  the  left  a  good  deal 
contracted ;   the  charts  have  been  lost. 

Examination  of  the  urine  showed  a  low  specific  gravity, 
1010,  a  fairly  heavy  cloud  of  albumen,  and  no  sugar. 

I  decided  to  watch  her  case  under  eserine,  and  she  has 
been  using  a  miotic  ever  since. 

The  condition  has  not  altered  very  much. 

R.  V.  is  now  |^,  and  the  field  is  still  fairly  full  to  hand 
movements. 

In  the  left  eye,  the  retinitis  has  increased,  so  as  to  form 
a  complete  ring  of  degenerate  looking  patches  round  the 
macula. 

I  have  never  seen  any  haemorrhages,  and  I  have  never 
found  at  any  of  her  visits  during  the  past  five  months,  that 
the  tension  was  much  increased.  (Card  specimen.) 
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XIV.    MISCELLANEOUS. 

J .    Diseases  of  the   eye   in  animals. 

By   M.   S.  Mayoit. 
(With  Plate  XVII,  and  Plate  XVIII,  Fig.  2.) 

The  following  cases  of  diseases  of  the  eyes  of  animals 
may  be  of  interest  to  the  Society,  as  they  show  a  strong 
similarity  with  diseases  which  occur  in  man.  The  speci- 
mens were  given  to  me  by  Mr.  Cousens,  M.R.C.V.S.,  to 
whom  I  am  deeply  indebted  for  these  and  many  other 
interesting  clinical  and  pathological  conditions. 

Congenital  malformations  in  dogs  and  cats  are  of  com- 
paratively frequent  occurrence.  I  have  no  actual  statistics 
of  their  frequency,  but  judging  from  the  number  of 
instances  which  I  have  seen,  they  seem  to  be  more  common 
than  in  the  human  subject.  I  have  seen  all  forms  of  per- 
sistent pupillary  membrane,  adhesion  between  the  iris  and 
the  cornea,  pigmentation  on  the  anterior  capsule  of  the  lens, 
anterior  polar  cataract,  and  congenital  dislocation  of  the 
lens.  More  extensive  congenital  malformations  are  also 
frequently  seen.  Buphthalmos  in  dogs  is  not  at  all  un- 
common. The  distension  of  the  eye  goes  on  throughout 
the  life  of  the  dog  and  sometimes  the  eye  reaches  an 
enormous  size,  even  three  or  four  times  the  size  of  the 
natural  eye  of  the  animal. 

Case  1. — Buphthalmos  and  aniridia  in  a  spaniel. — The 
eye  was  removed  from  a  red  spaniel  owing  to  its  large 
size  and  prominence.  Before  excision  the  cornea  was 
hazy  and  no  iris  could  be  seen.  The  lens  was  clear,  but 
no  detail  of  the  fundus  could  be  seen  owing  to  the  hazy 
condition  of  the  cornea,  which  was  due  to  the  increased 
tension   and  not  to  any  inflammatory  change.      Tho  globe 
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was  about  twice  the  size  of  the  eye  of  a  normal  animal. 
The  eye  was  divided  antero-posteriorly.  The  distension  was 
fairly  uniform  throughout  all  portions  of  the  globe  ;  the 
anterior  being,  if  anything,  more  markedly  expanded  than 
the  posterior  (PI.  XVII,  fig.  2).  The  anterior  chamber 
was  very  deep.  The  condition  of  the  iris  was  one  of 
aniridia,  the  stump  of  the  iris  being  closely  applied  to 
the  back  of  the  cornea.  The  ciliary  processes  were 
adherent  to  the  back  of  the  lens  and  were  drawn  out  into 
a  membrane  which  separated  the  vitreous  from  the  aqueous 
chambers.  The  disc  was  deeply  cupped  and  there  was  a 
band  in  the  vitreous,  evidently  a  persistent  hyaloid  artery, 
passing  from  the  posterior  surface  of  the  lens  back  to  the 
neighbourhood  of  the  disc. 

Case  2. — Buphthalmos  with    congenital  adhesion  of  the 
lens  to  the  cornea  and  atypical  development  of  the  vitreous 
in  the  eye  of  a  Pekinese  spaniel. — The  eye  was  removed  by 
operation  because  of  its   enormous   size  and  prominence. 
Before   removal  the   cornea  was  slightly  hazy.      The  iris 
could  be  seen  in  some  portion  of  its  circumference  only. 
The  lens  could  be  seen  dislocated  inward  and  only  occupied 
about  a  fifth  of  the  pupillary  area.      A   red   reflex   could 
be  seen  from  the   fundus,  but   no   details.      The   eye  was 
about  five  times  the  natural  size  of  the  animal's  eye,  and 
its    relative  size  can  be    roughly   gauged    by  the   size    of 
the  lens  in  proportion  to  the  rest  of  the  globe.    On  division 
it  was  seen  that  all  portions   of   the    globe   had   suffered 
equally  in  the  stretching  which  had  taken  place  (PI.  XVII, 
fig.  1).      The  iris  showed  partial  aniridia,  that  is  to  say,  in 
some  situations  it  was  nearly  perfect,  but  in  others  it  was 
represented  merely  by  a  stum])  adherent   to  the   back  of 
the  cornea.     The  angle  of  the  chamber  was  widely  opened, 
but  there  were  adhesions  between  the  cornea  and  the  root 
of  the  iiis  in  other  situations  (congenital  anterior  synechiae). 
The    lens    was    normal    in    size    and    situated    towards    the 
inner  Bide  of  the  eye.      It  was  adherent  to  the  cornea  by 
a    thickish    fibrous    band    upon    which   there   was  a  little 
pigmentation.      The    vitreous    was    permeated   by    fibrous 
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Illustrates  Mr.  M.  S.  Mayou's  paper  on  Diseases  of  the  Eye  in 

Animals  (p.  317). 

Fig.  1— Buphthalmos  in  the  eye  of  a  Pekinese  spaniel  showing  con- 
genital adhesion  of  the  iris  and  lens  to  the  cornea,  persisting  hyaloid 
artery,  and  congenital  detachment  of  the  retina. 

Fig.  2. — Buphthalmos  in  a  spaniel  showing  aniridia,  adhesion  of  the 
ciliary  process  to  the  lens  and  persistent  hyaloid  artery. 

Fig.  3. — Tubercle  of  the  uveal  tract  in  a  cat. 

Fig.  4. — Carcinoma  of  the  ciliary  body  in  the  eye  of  a  Pekinese  spaniel. 
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tissue  bands  containing  a  large  persistent  hyaloid  artery, 
which  passed  from  the  disc  to  the  back  of  the  lens  and 
apparently  contained  blood.  In  some  situations  the  retina 
was  displaced  by  the  fibrous  tissue  (congenital  detachment). 

Case  3. — Samoyede  dog  :  optic  atrophy  following 
intestinal  haemorrhage. — Three  months  before  the  dog 
was  examined,  it  was  taken  seriously  ill  with  haematemesis 
and  melaena.  As  the  dog  recovered  from  this  trouble, 
it  was  noticed  that  it  was  quite  blind.  On  examination 
the  discs  were  very  white  and  the  retinal  vessels  were 
extremely  small.  There  did  not  seem  to  be  any  other 
change  in  the  retina  and  choroid.  The  pupils  re-acted 
sluggishly  to  light.  After  the  first  examination,  the 
dog's  vision  improved  to  a  certain  extent,  and  three 
months  later  it  could  find  its  way  about  in  places  it 
knew  fairly  well. 

Case  4. — Diseases  in  the  iris  and  choroid  :  tubercle. — 
A  number  of  cases  of  tuberculosis  in  cats  have  been 
shown  before  this  Society  by  Mr.  George  Coats*  ;  indeed, 
the  disease  seems  to  be  fairly  common  in  the  cat.  In  most 
of  the  cases  shown  by  him  no  primary  cause  of  the  trouble 
was  shown,  but  in  the  following  case  the  animal  had  a  small 
localised  area  of  tubercle  in  the  mammary  gland  which 
might  easily  have  been  missed,  if  a  careful  post-mortem 
had  not  been  made.  I  think  that  it  is  impossible  to  get 
tuberculosis  in  the  iris  and  choroid  without  some  other 
focus  in  the  body  being  present.  The  cat  was  a  light  red 
tortoiseshell  female.  It  was  thin  and  worried  looking. 
On  examination  of  the  eyes  both  irides  were  bound  down 
to  the  anterior  capsule  of  the  lens  and  the  pupils  were 
occluded  by  exudation.  On  the  right  iris  there  were  three, 
and  on  the  left  four  typical  vascular  tubercular  nodules. 
In  many  situations  the  iris  was  locally  bombe.  Both 
corneae  were  clear.  There  Avas  a  very  small  amount  of 
ciliary  injection.  The  animal  was  killed  with  chloroform 
and  the  eyes  removed  and  fixed  in  formalin.  On  division 
the  whole  of  the  uveal  tract  seemed  to  be  infiltrated  with 
*  Trans.  Ophth.  Soc,  xxxii,  1912,  p.  126. 
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tuberculous  nodules,  fleshy  and  vascular  (PI.  XVII,  fig.  3). 
The  retina  was  detached.  The  vitreous  was  highly  albu- 
minous and  coagulated  by  the  formalin.  Microscopic 
sections  showed  that  the  infiltration  consisted  of  round  cells, 
caseation  and  a  few  scattered  epithelioid  and  giant  cells, 
the  latter,  however,  being  rare.  The  microscopical  appear- 
ances are  not  nearly  so  typical  as  those  found  in  man. 

Primary  carcinoma  of  the  ciliary  body  in  a  Pekinese 
spaniel. — When  first  seen  the  growth  presented  a  small 
nodule  in  the  neighbourhood  of  the  limbus.  The  iris  was 
pushed  forward  and  invaded  by  a  dark  pigmented  yellow 
mass.  It  had  a  similar  resemblance  to  an  extensive 
tuberculosis  of  the  ciliary  body  and  iris.  Three  weeks 
Inter  the  growth  had  f ungated  through  the  neighbourhood 
of  the  limbus  and  was  evidently  septic.  The  animal  was 
killed  by  chloroform  and  the  eye  was  removed  ;  no 
other  secondary  growths  were  found  in  the  body.  The 
whole  of  the  anterior  chamber,  iris,  and  ciliary  body  were 
invaded  by  a  semi-pigmented  growth  which  had  fun  gated 
extensively  in  the  neighbourhood  of  the  limbus  ■  the  lens 
was  embedded  in  the  mass.  The  vitreous  and  retina  were 
free  from  growth,  although  the  latter  was  detached.  On 
microscopical  section,  it  was  seen  that  the  growth  had 
originated  from  the  ciliary  body.  For  the  most  part  it 
was  made  up  of  columns  of  epithelial  cells,  arranged  in  a 
tubular  manner  similar  to  those  found  covering  the  ciliary 
body  (PI.  XVII,  fig.  4,  and  PI.  XVIII,  fig.  2).  These 
were  held  together  by  a  connective  tissue  stroma.  The 
exposed  portions  of  the  growth  were  somewhat  infil- 
trated by  inflammatory  exudation.  The  situation,  micro- 
scopical appearance  and  post-mortem  examination  of  the 
case  point  to  the  growth  beinga  primary  carcinoma  of  the 
ciliary    body. 

M  p.  (i.  Coats  desired  to  make  one  comment.  Mr.  Mayou 
had  said  he  believed  thai  mosl  of  Mr.  ('oats'  cases  were 
free  From  any  other  lesions;   on  the  contrary,  most  of  the 

animals    had     lesions;    tubercle   of    (lie    kidney    and    other 

organs.      There  was,  however,  one  ease  in   which   he   had 
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Fig.  1  illustrates  Mr.  G-eorge  Coats's  paper  on  Traumatic 
Rupture  of  the  Pigment  Epithelium  and  Dilatator  of  the  Iris 
(p.  184). 

On  the  left  the  appearance  on  illumination  with  the  ophthalmoscope ; 
on  the  right  the  result  of  transillumination. 

Fig.  2  illustrates  Mr.  M.  S.  Mayou's  paper  on  Diseases  of 
the  Eye  in  Animals  (p.  317). 

Carcinoma  of  the  ciliary  body  in  a  dog  showing  the  microscopical 
appearances  of  the  growth  (semi-diagrammatic). 
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made  a  very  careful  post-mortem  examination,  including 
the  brain^  and  he  found  no  disease  anywhere.  He  did 
not  deny  that  some  minute  focus  in  a  gla'id  or  elsewhere 
might  have  been  overlooked,  but  certainly  no  gross  disease 
existed. 


2.   The  external  fovea  and  its  relation  to  the  theory  of 

vision. 

By  F.  W.  Edridge-G-reen. 

The  external  fovea  was  first  described  by  Schafer  and 
the  two  lantern  slides  shown  have  been  kindly  given  to 
me  by  him.  It  will  be  noticed  that  the  coiies  in  the 
region  of  the  external  fovea  are  much  longer  and  thinner 
than  in  any  other  part  of  the  retina. 

In  addition  to  the  external  fovea  there  appear  to  be 
four  canals  which  lead  into  it,  that  is  to  say,  the  dip  of 
the  external  fovea  is  prolonged  outwards  in  four  different 
directions  making  a  kind  of  star  figure.  I  have  three 
specimens  prepared  by  C.  Devereux  Marshall  showing  the 
retinas  of  monkeys  from  the  outer  side  and  the  arrange- 
ment of  the  rods  and  cones.  The  cones  appear  as  circles 
arranged  in  lines  nearly  at  right  angles  to  each  other  with 
a  slight  curve  towards  the  centre  of  the  fovea.  I  found 
the  same  with  a  human  fovea,  only  the  cones  were  smaller 
than  in  the  case  of  the  monkey.  On  examining  the 
external  surface  of  the  retina  of  a  monkey  there  appeared 
four  slight  depressions  leading  to  the  larger  depression  of 
the  external  fovea.  These  depressions  correspond  to  the 
four  main  branches  of  the  star-figure  which  can  be  seen 
subjectively  and  would  appear  to  be  channels  to  allow  of 
the  easy  flow  of  the  visual  purple.  It  occurred  to  me 
that  if  this  were  the  case  we  should  obtain  evidence  of 
them  in  cases  where  the  outflow  from  the  retina  was 
obstructed  as  by  tumour.  I  find  that  this  is  the  case,  the 
star-shaped  figure  given  by  Horsley  in  his  paper  on  tumour 
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of  the  frontal  lobe*  is  almost  exactly  the  same  as  that  seen 
subjectively. 

The  theory  of  vision 'which  I  have  advanced  is  that  the 
cones  are  the  terminal  percipient  elements,  and  that  vision 
takes  place  through  the  stimulation  of  the  cones  by  the 
photo-chemical  decomposition  of  the  liquid  round  them 
sensitised  by  the  visual  purple.  On  this  view  the  rods 
are  not  percipient  elements  but  are  only  concerned  with 
the  formation  and  distribution  of  the  visual  purple.  If 
some  recent  specimens  of  the  retina  showing  the  attach- 
ments of  the  rods  be  examined  it  will  be  seen  how  difficult 
it  would  be  for  them  to  be  percipient  elements  on  the 
anatomical  structure  shown.  A  large  group  of  rods  are 
seen  to  be  connected  with  one  ganglion  cell  and  one 
transverse  cell  may  connect  a  number  of  groups  of  rods. 
Whilst  this  arrangement  is  admirable  for  the  purposes  of 
distribution  of  the  visual  purple,  it  is  impossible  to  see 
how  the  rods  could  act  as  percipient  elements. 

There  appears  to  be  a  steady  circulation  of  the  liquid 
surrounding  the  cones  from  the  periphery  to  the  fovea 
and  the  canals  mentioned  serve  to  conduct  this  liquid  into 
the  external  fovea.  It  is  well-known  that  the  space 
between  the  rods  and  cones  is  in  connection  with  the 
lymph  spaces  of  the  optic  nerve  and  may  be  filled  by 
injecting  coloured  fluid  under  the  pial  sheath  of  the  optic 
nerve. 


3.    A  case  of  death  foil on ring  open  evisceration. 

By  J.  Giiay  Clegg. 

The  patient,  T.  F — ,  male,  when  ait.  47  years,  was  on 
February  27th,  1906,  struck  by  a  chipping  of  hot  metal 
on  the  right  eye.  A  lew  days  Inter  he  was  admitted  into 
the  Royal  Eye  Eospital,  Manchester,  under  the  cure  of 
Dr.  Kmrys- Jones,  to  whom  J  am  indebted  for  the  notes 
*  Brit,  Med.  Journ.,  p.  550,  1910. 


A    CASE    OF    DEATH    FOLLOWING    OPEN    EVISCERATION.        323 

taken  at  that  time.  The  upper  half  of  the  cornea  was 
ulcerated,  the  base  of  the  ulcer  was  infiltrated  with  pus, 
and  a  hypopyon  half  filling  the  anterior  chamber  was 
present.  On  March  9th,  a  Saemisch  section  of  the  cornea 
was  done  below,  but  in  spite  of  the  operation  and  other 
treatment  the  ulcer  extended  and  involved  the  upper  two- 
thirds  of  the  cornea.  Eventually,  the  destructive  pro- 
cesses ceased,  and  a  dense  leucoma  formed. 

Seven  years  later,  on  October  2nd,  1913,  he  presented 
himself  again  at  the  hospital  and  was  admitted  under  me 
with  signs  of  early  panophthalmitis.  There  was  much 
injection  and  swelling  of  the  ocular  conjunctiva  and  the 
leucoma  was  moderately  staphylomatous.  There  was  no 
perception  of  light  and  the  intra-ocular  tension  was 
full.  When  examining  the  patient  the  idea  of  the  risk 
involved  in  enucleating  such  an  eye,  and  the  admitted 
decided  advantages  and  safety  of  evisceration,  crossed 
my  mind. 

Four  days  after  admission,  i.  e.  on  October  6th,  at  my 
direction,  Dr.  H.  V.  White,  the  Resident  Surgical  Officer, 
performed  the  operation  of  open  evisceration  by  cutting 
away  the  cornea  and  scooping  out  the  whole  of  the  ocular 
contents. 

The  next  day,  October  7th,  the  stump  was  satisfac- 
tory. On  October  8th,  the  patient  became  somewhat 
rambling  in  his  speech.  I  saw  him  and  noted  a 
vacant  expression  on  his  face  and  lack  of  attention.  I 
directed  a  general  examination  to  be  made,  and  if 
necessary,  his  removal  to  a  general  hospital.  During  that 
night  he  became  very  restless.  The  temperature  was 
99°  F.,  pulse  regular,  but  the  breathing  was  rapid.  No 
physical  signs  of  pneumonia  were  present.  A  diagnosis 
of  post-operative  mania  was  made,  and  at  5  p.m.  on 
October  9th,  he  was  removed  to  the  Union  Infirmary. 
His  mental  symptoms  were  such  that  he  was  placed  in  the 
ward  for  acute  mania  cases.  He  died  at  1.30  p.m.  on 
the  10th. 

An  inquest  was  held,  and  by  the  direction  of  the  coroner 
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a  post-mortem  examination  was  made  by  Mr.  E.  D.  Telford, 
whose  report  is  as  follows  : 

"  The  body  was  that  of  a  well-nourished  man  presenting 
no  external  signs  of  disease  or  injury  beyond  the  condition 
of  the  right  globe.  This  had  been  eviscerated  and  the 
cavity  of  the  shrunken  globe  was  half  full  of  thick  gummy 
pus.  There  was  no  evidence  of  inflammation  in  the 
conjunctiva,  cellular   tissue  of  the   orbit,   or  lids. 

"  On  opening  the  skull,  the  surface  of  both  cerebral 
hemispheres  was  seen  to  be  intensely  injected  and 
covered  with  a  thin  layer  of  greenish  yellow  pus  ;  these 
changes  were  more  marked  on  the  frontal  lobes.  On 
dislocating  these  lobes,  their  under  surface  was  found  to 
be  thickly  covered  with  similar  pus.  The  optic  nerve  of 
the  right  side  was  considerably  swollen  and  showed  many 
minute  vessels  on  its  surface.  On  cutting  it  across  at  the 
foramen  a  bead  of  pus  exuded  at  once  from  the  cut 
surface  of  the  distal  portion.  There  was  no  evidence 
that  any  pus  had  reached  the  brain  through  the  sphenoidal 
fissure.      The  left  optic  nerve  was  normal. 

"  The  whole  of  the  base  of  the  brain  was  bathed  in 
thick  pus,  and  the  inflammatory  changes  were  most 
marked  about  the  chiasma  and  the  floor  of  the  third 
ventricle. 

(< Beyond  a  slight  increase  of  clear  fluid  there  was 
nothing  abnormal  in  the  internal  passages  of  the  brain. 
There  was  no  evidence  of  any  ear  disease,  and  the  result 
of  the  examination  was  to  show  clearly  that  the  infection 
had  reached  the  meninges  via  the  optic  nerve. 

"  With  the  exception  of  slight  congestion  of  the  bases  of 
the  lungs  the  other  organs  of  the  body  were  entirely 
healthy/' 

The  operation  of  open  evisceration  for  panophthalmitis 
has  always  been  considered  free  from  the  risks  incurred 
on  enucleation,  after  which  procedure  death  has  not 
infrequently  been    reported. 

On  looking  through  the  records  of  my  own  cases  From 
November,  1899,   to   the   present    day    J    iind    I    have    had 
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thirty-four  cases  of  complete  purulent  panophthalmitis 
due  to  all  causes,  of  which  eleven  are  credited  to  1913. 
I  purposely  exclude  the  numerous  cases  of  uveitis, 
chiefly  of  traumatic  origin,  with  merely  local  exudations 
or  even  actual  small  formations  of  pus,  where  evisceration 
has  been  performed,  with  or  without  the  insertion  of  a 
glass  globe. 

Out  of  the  thirty-five  a  satisfactory  recovery  with  the 
formation  of  a  small  hard  stump,  the  remains  of  the 
shrunken  sclera,  has  resulted  in  twenty-seven.  In  six 
cases  the  recovery  has  been  much  more  protracted  owing 
to  sloughing  of  the  sclera,  noted  at  intervals  of  from  ten 
days  to  three  weeks  after  the  operation.  The  sloughing 
is  evidently  the  result  of  thrombosis  of  the  scanty  blood 
vessels  supplying  the  sclera. 

Lastly,  completing  the  thirty-four  cases,  is  the  one 
case  of  death  by  purulent  meningitis  just  described 
where  pus  in  the  scleral  cavity  evidently  tracked  back- 
wards along  the   inside   of  the   optic   nerve  itself. 


4.  Improved  axis  finder. 
By  E.  E.  Maddox. 

In  my  simplest  pattern  of  axis  finder,  I  have  tried  to 
make  the  line  to  be  looked  at  more  visible  in  the  whole  of 
its  length,  by  greatly  narrowing  the  grooved  bridge,  and 
by  cutting  out  as  large  a  window  as  possible.  The 
maker  has  also  so  constructed  the  pendulum  that  the  reading 
of  the  scale  is  rendered  easier.  The  principle  remains  the 
same  as  in  my  earlier  pattern,  namely,  that  of  finding  the 
relation  of  the  axis,  not  to  each  individual  lens,  but  to 
the  frame  as  a  whole,  since  this  more  nearly  approaches 
what  we  need  to  know  clinically. 

This  simple  pattern  answers  all  requirements,  though 
it  is  not,  of  course,  so  luxurious  as  the  one  that  holds 
the  eyeglasses  automatically,  and  the  neutralising  lenses 
as  well. 
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I  once  spent  nearl}T  six  months  in  trying  to  make  an 
ideal  instrument,  devising  and  discarding  design  after 
design.  Several  were  good,  but  none  perfect.  One  I 
had  the  pleasure  of  showing  at  Oxford  two  years  ago 
held  eyeglasses  beautifully,  and  was  also  fitted  with  a 
white  bar  to  find  the  axis  of  a  lens  while  on  the  patient's 
face,  by  Burdon  Cooper's  images.  But  neither  I  nor 
others  could  induce  the  manufacturers  (Botwright  &  Grey) 
to  make  more  than  the  one  model. 

More  recently,  my  secretary,  who  is  also  a  mechanic, 
combined  two  of  my  designs  with  a  happy  thought  of 
his  own  to  keep  the  neutralising  lenses  vertically  centred, 
and  has  at  last  succeeded  in  manufacturing  a  serviceable1 
instrument.* 

*  I  should  like  to  add  a  little  footnote,  which  may  be  quite  unnecessary. 
Since  my  secretary  has  turned  his  hand  to  making"  some  of  my  instru- 
ments, it  might  be  prudent  to  say  I  have  no  commercial  interest  whatever 
in  any  invention  that  is  useful  to  the  profession. 


REPORT   OF    COUNCIL. 

Read  at  the  Annual  General  Meeting  of  the  Society. 

The  Council  is  happy  to  report  the  continued  prosperity 
of  the  Society. 

During  the  year  1913-14,  7  new  ordinary  members 
have  been  elected,  4  members  have  died,  and  6  have 
resigned.  Sir  William  Gowers,  who  gave  the  Bowman 
Lecture  in  1895  and  is  an  ex- Vice-President  of  the  Society, 
has  been  elected  an  Honorary  Member.  At  present  the 
Society  has  491  Ordinary  Members  and  seven  Honorary 
Members. 

By  the  death  of  Sir  Jonathan  Hutchinson  the  Society  has 
lost  its  second  President  and  one  of  its  most  distinguished 
members.  Sir  Jonathan  Hutchinson  also  gave  the  first 
Bowman  Lecture  in  1884. 

The  Society  also  deplores  the  death  of  Mr.  Edward 
Nettleship,  who  was  one  of  its  original  members,  a  past 
President,  and  Bowman  Lecturer  in  1909. 

The  first  Annual  Meeting  of  the  Society  under  its  new 
rules  was  held  on  April  24th  and  25th,  1913,  in  London, 
and  was  well  attended.  The  Society  is  indebted  to  the 
Royal  Society  of  Medicine  for  permission  to  hold  this 
meeting  in  their  House  ;  to  the  Board  of  Management  of 
the  Royal  London  Ophthalmic  Hospital  for  the  facilities 
they  granted  to  hold  a  clinical  session  in  their  Institution, 
and  to  the  Honorary  Staff  of  the  Hospital  for  the  excellent 
arrangements  they  made  and  the  help  they  provided 
for  it. 

The  Library  of  the  Society,  which  is  now  housed  in  the 
Buildings  of  the  Royal  Society  of  Medicine,  has  been  much 
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used  by  the  Members,  and  nearly  300  books  and  journals 
have  been  borrowed  from  it  during  the  year. 

The  thanks  of  the  Society  are  due  to  the  executors  of 
the  late  Mr.  Nettleship,  to  Mr.  J.  B.  Law  ford,  Mr.  Sydney 
Stephenson,  Prof.  Emil  Grosz,  Dr.  A.  F.  McCallan  and 
Dr.  H.  A.  Lediard  for  the  gifts  they  have  kindly  sent  to 
the  Library. 

The  Honorary  Treasurer's  report  and  statement  of 
accounts  are  submitted,  and  show  the  financial  condition  of 
the  Society. 
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September,  1902. 
Members   desirous    of    using    abbreviations   in   their  communi- 
cations to  the  Society  are  requested  to  confine  themselves  to  those 


included  in  the  following  official  list.* 


ABBREVIATIONS. 


Ace.    Accommodation. 
Aq.      Aqueous  humour. 
As.      Astigmatism. 
A.C.    Anterior  chamber. 

C.  Cornea. 
Ch.      Choroid. 
cm.      Centimetre. 
Cyl.     Cylindrical  lens. 

D.  Dioptre  or  dioptric. 

E.  Emnietropia. 

F.  Field  of  vision. 
H.        Hypermetropia. 

H.l.     Latent  hypermetropia. 

H.m.  Manifest  hypermetropia. 

I.         Iris. 

L.        Left  eye  ;  and  R.,  right  eye. 

m.        Metre. 

mm.    Millimetre. 

My.     Myopia. 

M.L.  Macula  lutea  ;  and  Y.S.,  yellow 
spot. 

Oph.  Ophthalmoscope,  ophthalmo- 
scopic examination,  oph- 
thalmoscopic appearances. 


O.D. 

O.P. 

P. 

Pr. 

P.L. 

p.p. 

p.r. 

R. 

Ret. 

Scl. 

Sph. 

T. 


Vit. 
VS. 


Optic  disc. 

Optic  papilla. 

Pupil. 

Presbyopia. 

Perception  of  light. 

Punctum  proximum. 

Punctum  remotissimum. 

Right  eye  ;  and  L.,  left  eye. 

Retina. 

Sclerotic. 

Spherical  lens. 

Tension  of  the  eyeball. 

T.n.,  tension  normal. 

T.  +  l,  T.  +  2,  T.  +  3,  ~)  degrees 


+  2,  T.  +  3,  | 
-2,  T.-3,  j 


T.-l,  T.-2,  T.-3,  j       of 
increase    and    decrease    of 
tension. 

Vitreous  humour. 

Yellow  spot ;  and  M.L.,  macula 
lutea. 

Visus,  acuteness  of  sight, 
power  of  distinguishing- 
form. 


SYMBOLS. 


+    Symbol  for  a  convex  lens. 
-    Svnibol  for  a  concave  lens. 


'    Foot. 

"  Inch. 
'"  Line. 


*  See  Transactions,  vol.  iv  (1884),  p.  86o. 
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